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SOME EARLY SURGICAL CASES. 

By Sin D’ARCY POWER, K.B.E., Loxdox. 


I. THE EDWIN SMITH PAPYRUS. 

The story of the Edwin Smith Papyrus has already been told in the pages 
of the JouRXAL (1930, xviii, 341, and 1932, xx, 34), but the cases are so 
interesting that they are worthy of a more careful study from the purely 
surgical side. The original UTiter of the papjTus was a surgeon living in 
Egj’pt at a time when the PjTamids were being built, probably between 3000 
and 2500 B.C. The original work was re-edited in the seventeenth century 
B.C. by a surgeon who found that many of the terms used had become 
obsolete. These old terms he interpreted by a gloss and added a commentary 
explaining what he thought his author had meant to say. The original VTiter 
and his editor had the same type of mind as a modem surgeon. They were 
concerned with facts alone and had no use for magic, charms, or more than 
the simplest medicines. 

The papjTiis is a mere fragment, wanting at the beginning and ending 
abmptly in the middle of a sentence. There is sufficient to show that it was 
a systematic text-book of surgery dealing uith wounds and external injuries, 
starting with the head and proceeding downwards to the face, neck, and chest. 
The writer follows a regular plan — first a statement of the injurj'-, then the 
results of the examination followed by a diagnosis and the appropriate treat- 
ment. Some of the injuries he can cure, others he says that he will trj’^ to 
cure, others again he recognizes as fatal, and Avith these he will haA'e nothing 
to do. In a true scientific spirit he records the signs and the diagnosis of the 
injuries for Avhich he considered there Avas no cure. Care must be taken not 
to read our oaati knoAA'ledge into the facts, but it seems that he kneAv some- 
thing about the action of the heart, something about the brain, and something 
about the spinal cord. He stitched incised wounds and recognized that the 
stitches became loose AA-hen the AA-ound AA-as healed. He applied a first dressing 
of fresh meat and afterwards a dressing of honey made up into an ointment. 
AdhesiA'c plasters he used extensiA’cly. Bandaging was a fine art, as may 
be seen in the AATapping of mummies, and splints he used according to 
methods AA-hich had already become standardized. All the forty-eight cases 
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are interesting, and the following are selected to illustrate his methods and 
ideas. It may be noted that the patients were treated sitting up, and not, as 
is now the custom, in a recumbent posture. 

If thou examinest a man with a gaping wound in iiis liead penetrating to the 
bone and perforating tlie skull ; thou shouldest palpate his wound ; shouldest thou 
find him unable to look at his two shoulders and his breast and suffering with 
stiffness in his neek. Thou shouldest say regarding him “ One having a gaping 
wound in his head penetrating to the bone and perforating his skull while he 
suffers with stiffness in his neck. An ailment which I will treat.” 

Now after thou hast stitched it thou shouldest lay fresh meat upon his wound 
the first day. Thou shouldest not bind it. Moor him at his mooring stakes until 
the period of his injury passes by. Thou shouldest treat it afterward with grease, 
honey and lint every day until he recovers. 

To this account in the original text the surgeon who edited the work 
some seven or eight hundred years later adds four explanations or glosses. 
He says : (1) “ Perforating his skull.” It means his skull, a contracted smash, 
through his incurring a break like a puncture of a jar. (2) “ Unable to look 
at his two shoulders and his breast.” It means it is not easy for him to look 
at his two shoulders and it is not easy for him to look at his breast. (3) As 
for “ stiffness of the neck ”, it means a lifting up from his having incurred this 
injury, which has shifted into his neck so that his neck also suffers with it. 
(4) “ Moor him at his mooring stakes.” It means putting him on his customary 
diet without administering to him a prescription. In the light of the context 
the original writer and his editor seem to mean by this unusual expression 
“ Do nothing, keep him at rest.” 

There are two cases of fractured base. The first he will try to cure, the 
second, associated with a depressed fracture, he will not undertake. 

Instructions concerning a gaping wound in his head penetrating to the bone 
and splitting his skull : — 

If thou examinest a man having a gaping wound in his head, penetrating to 
the bone and splitting his skull thou shouldest palpate his wound. Shouldest thou 
find something disturbing therein under thy fingers and he shudders exceedingly 
whilst the swelling which is over it protrudes, he discharges blood from both nostrils 
and from both his ears, he suffers with stiffness in his neck so that he is unable to 
look at his two shoulders and his breast. Thou shouldest say regarding him ; “ One 
having a gaping wound in his head penetrating to the bone and splitting his skull ; 
while he discharges blood from both his nostrils and from both his ears and he 
suffers with stiffness in his neck. An ailment with which I will contend.” 

Now when thou findest that the skull of the man is split thou shouldest not 
bind him but moor him at his mooring stakes until the period of his injury passes 
by. His treatment is sitting. Make for him two supports of brick until thou 
knowest that he has reached a decisive point. Thou shouldest applj' grease to his 
head and soften his neck therewith and both his shoulders. Thou shouldest do 
likewise for eveiy man whom thou findest having a split skull. 

The gloss added by the editor explains : (I) “ Splitting his skull ” means 
separating shell from shell of his skull while fragments remain stieking in the 
flesh of his head and do not come away. (2) “ The swelling whieh is over it 
protrudes ” means that the swelling which is over this split is large, rising 
upward. (3) As for “until thou knowest he has reaehed a decisive point”, 
it means until thou knowest whether he will live or die he is a case of an 
“ ailment with whieh I will eontend.” 



SOME EARLY SURGICAL CASES 3 

A gaping wound of the head idth compound comminuted fracture of 
the skull. 

Instructions concerning a gaping wound in his head penetrating to the hone 
smashing the skull and rending open the brain of his skull : — 

If thou examinest a man having a gaping wound in his head penetrating to 
the hone, and smashing his skull ; thou shouldcsi; palpate his wound. Shouldest 
thou find that smash which is in his .skull deep and sunken under thy fingers whilst 
the swelling which is over it protrudes, he discharges blood from both his nostrils 
and both his ears and he suffers with stiffness in his neck so that he is unable to 
look at his two shoulders and his breast. Thou shouldest say regarding him “ One 
having a gaping wound in his head penetrating to the bone and smashing his skull 
while he suffers with stiffness in his neck. An ailment not to be treated.” 

Thou shalt not bind him, but moor him to his mooring stakes until the period 
of his injury passes by. 

The gloss adds : As for “ smashing his skull ”, it means a smash of his 
skull such that bones getting into that smash sink into the interior of his .skull. 

Perhaps the earliest reference to the brain is the following : — 

If thou examinest a man having a gaping wound in his head penetrating to 
the bone, smashing his skull and rending open the brain of his skull thou shouldest 
palpate the wound. Shouldest thou find that smash which is in his .skull like those 
corrugations which form in molten copper and something therein throbbing and 
fluttering under thy finger like the weak place of an infant's crown before it becomes 
whole — when it has happened there is no throbbing and fluttering under thy fingers 
until the brain of his skull is rent open and he discharges blood from both his 
nostrils and he suffers from stiffness in his neck. Thou shouldest say " .\n ailment 
not to be treated.” Tliou shouldest anoint that wound with grease. Thou .shalt 
not bind it ; thou shalt not apply two strips upon it ; until thou knowest that he 
has reached a decisive point. 

The glosses are somewhat more illuminating than usual : (1) As for 

“ smashing his skull and rending open the brain of his skull ”, it means the 
smash is a large opening to the interior of the skull, to the membrane envelop- 
ing the brain so that it breaks open the fluid in the interior of his head. (2) 
As for “ those corrugations which form on molten copper ”, it means copper 
which the coppersmith pours off before it is forced into the mould because of 
something foreign upon it like wrinkles. It is like ripples of pus. 

It is clear from this case that the original surgeon had knowledge of the 
cerebral membranes and of the cerebrospinal fluid. He had seen the convo- 
lutions of the brain during life, perhaps as the result of a wound in battle with 
a hea\’y^ mace. 

The next case appears to be one of septic cerebral thrombosis following 
an injury. It begins : — 

If thou examinest a man having a gaping wound in his head, penetrating to 
the bone and perforating the sutures of his skull thou shouldest palpate his wound 
although he shudders exceedingly. Tliou shouldest cause him to lift his face ; if it 
is painful for him to open his mouth and his heart is too wearj- to speak [beats 
feebly (?)] ; if thou observest his spittle hanging at his two lips and not falling off, 
whilst he discharges blood from both his nostrils and from both his ears ; he suffers 
with stiffness in his neck and is unable to look at his two shoulders and his breast. 
Thou shouldest say concerning him ” One having a gaping wound in his head 
penetrating to the bone and perforating the sutures of his skull ; the cord of his 
mandible is contracted ; he discharges blood from both his nostrils and from both 
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his ears while he suffers with stiffness of his neck. An ailment with which I -will 
contend.” Now as soon as thou findest that the cord of that man’s mandible, his 
Jaw, is contracted thou shouldest have made for him something hot until he is 
comfortable so that his mouth opens. Thou shouldest bind it with grease, honey 
and lint until thou knowest that he has reached a decisive point — (that is to say 
M'hether he is going to get well or die). 

The surgeon then proeeeds to give the sj’-mptoms which lie considers 
foretell a fatal result : — 

If thou findest that the flesh of that man has developed fever from that wound 
which is in the sutures of his skull, while that man has developed ty (meaning of 
the word unknown) from that wound thou shouldest lay thy hand upon him. 
Shouldest thou find his countenance is clammy with sweat, the ligaments of his 
neck are tense, his face is ruddy, his teeth and his back [?] the odour of the chest of 
his head is like the urine of sheep, his mouth is bound and both his eyebrows are 
drawn, whilst his face is as if he wept. Thou shouldest say regarding him “ One 
having a gaping wound in his head penetrating to the bone, perforating the sutures 
of his skull ; he has developed ty, his mouth is bound and he suffers with stiffness 
in his neck. An ailment not to be treated.” 

If however thou findest that that man has become pale and has already shown 
exhaustion. Thou shouldest have made for him a wooden brace padded with linen 
and put into his mouth. His treatment is sitting placed between two supports of 
brick until thou knowest that he has reached a decisive point. 

The next case is also of great interest. It shows that the surgeon had 
observed the paralysis attending an injury to the brain. The translation 
reads : — 

Instructions concerning a smash in his skull under the skin of his head. 

If thou examinest a man having a smash of his skull under the skin of his 
head, while there is nothing at all upon it, thou shouldst palpate his wound. 
Shouldest thou find that there is a swelling protruding on the outside of that smash 
which is in his skull, while his eye is askew because of it, on the side of him having 
that injurj' which is in his skull ; and he walks shufiling with his sole on the side 
of him having that injury which is in his skull. 

Thou shouldest account him one whom something entering from outside has 
smitten, as one who does not release the head of his shoulder fork and one who does 
not fall with his nails in the middle of his palm ; whilst he discharges blood from 
both his nostrils and from both his ears and he suffers from stiffness in his neck. 
An ailment not to be treated. 

The treatment is sitting until thou knowest he has reached the decisive point. 

The glosses e.xplain : (1) “ He walks shuffling with his sole.” The surgeon 
means walking with his sole dragging so that it is not easy for him to walk 
when it (the sole) is feeble and turned over while the tips of his toes are con- 
tracted to the ball of his sole and they (the toes) walk fumbling the ground. 
(2) “ Something entering from the outside.” It means the breath of an outside 
god or death, not the intrusion of something which his flesh engenders. Both 
the original writer and his editor are trying to distinguish between the results 
of an injury and of such internal causes as apoplexy or ejjilejjsy which were 
associated in their minds with demoniac jJossession. 


{To be continned.) 
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SYMPATHECTOMY AS AN EXPERIMENT IN HUMAN 

PHYSIOLOGY.* 

By J. PATERSON ROSS, 

rROir THE STTBGICAt PROFESSORIAL TTNIT, ST. BARTHOLOMEW’S HOSPITAL. 


Oun understanding of the functions of the human sympathetic nervous 
system is very imperfect, for clinical experience not only reveals gaps in our 
knowledge, but also casts grave doubt upon many current beliefs. Though 
it would be deplorable to detract one whit from the honour due to the great 
physiologists of the past for their early investigations, it is important to 
realize that the accepted ideas with regard to the workings of the sj-mpathetic 
system in man have been derived from experiments upon the lower animals, 
whose nervous system in general, and whose sjunpathetic system in particular, 
differ in many respects from the human. It is only since surgery, the most 
fruitfid method of research into the problems of human physiology and patho- 
logy, has embraced the sjunpathetic system, that we have begun to under- 
stand something of its activity in man. A great deal has been disclosed 
already, but surgical experiments take months or even years to jdeld their 
results, and it must be remembered that a large number of our present 
impressions are founded upon incomplete experiments, and the impressions 
may require considerable revision and modification before they develop into 
conclusive evidence. Our debt to the physiologists lies in the encouragement 
and the direction which their animal experiments have given us in recog- 
nizing general principles, in defusing operative procediues. and in showing 
how accurate observations may be recorded. 

The collection and careful analysis of information obtained by accurate 
methods of observation of patients, and more especially of patients before 
and after an operation has been performed upon some portion of the sym- 
pathetic system, will bring to light facts which can be proved by no other 
method of research, and will be the foundation for hj-potheses to be tested 
by further surgical investigation. 

Already sympathectomy has been j^erformed for a very large number of 
diverse conditions, and it would be tedious and unprofitable to summarize what 
is known about the whole system. I propose to limit myself mainly to the 
consideration of the value of the operation of sympathectomy in elucidating the 
physiology of vasomotor control, of intestinal movements, and of micturition, 
and as a contribution to our knowledge of sensory pathways in the sympathetic 
system. 

VASOMOTOR CONTROL. 

Let us consider first the path for vasoconstrictor impulses to the upper 
extremity. The connector cells lie in the lateral horn of the grey matter of 

* A Hunterian Lecture delivered at the Roj-il College of Surgeons, February 3, 1933. 
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the thoracic jDortion of the spinal cord, from as high as the fourth to as low 
as the ninth segment. Preganglionic fibres pass from these cells by the 
white rami communicantes to the ganglionated trunk of the sympathetic, in 
which they ascend to terminate around the ganglion cells of the middle and 
inferior cervical and the first and second thoracic ganglia. The inferior 
cervical and first thoracic ganglia are commonly fused and form the stellate 
ganglion. In these ganglia lie the excitor cells, whose axons, the postgang- 
lionic fibres, run in the grey rami to join the roots of the brachial plexus. 

Section of all the grey rami passing to the brachial plexus is a surgical 
impossibility, and section of the thoracic sympathetic trunk below the second 
ganglion is unsatisfactory because regeneration can take plaee, and also 
because it is probably true to say that peripheral vasodilatation is maximal 
only if the cells from which the postganglionie fibres originate are removed. 
The only satisfactory method, therefore, of removing the sympathetic supply 
to the arm is by ganglionectomy, and the results of the many operations 
which have now been carried out show that the section of the visceral 
branches of the ganglia has no appreciable ill effect upon the patient. 

The sympathetic supply to the legs has its connector cells in the tenth, 
eleventh, and twelfth thoracic and the first and second lumbar segments, 
the preganglionic fibres ending in the lumbar ganglia below the second and 
in the sacral ganglia. The grey rami from the second lumbar ganglion and 
the ganglia below it contain postganglionic fibres whieh are distributed to 
the ijeripherj'' by way of the lumbar and sacral plexuses of the spinal nerves. 
It is therefore clear that excision of the second, third, and fourth lumbar 
ganglia and the intervening portions of the trunk will mean removal of the 
excitor cells for the lumbar nerves and division of all the preganglionic fibres 
to the sacral nerves. In practice this operation seems to provide an adequate 
degree of vasodilatation even in the foot, though it is probable that to pro- 
duce full dilatation it would be necessary to remove the sacral ganglia as 
well, a step which would add very considerably to the difficulty and risk of 
the operation. It is therefore fortunate that ablation of the sacral ganglia 
seems to be unnecessary. 

Removal of the second, third, and fourth lumbar ganglia involves the 
section of certain important visceral branches passing from these ganglia to 
join the aortic, inferior mesenteric, and su2rerior hypogastric plexuses. On 
this consideration ramisectomy was practised for some time ; but as the 
section of these visceral branches is not a disadvantage to the patient, and 
ma}'^, in certain circumstances, be beneficial, ganglionectomy is now preferred 
to ramisectomy. 

METHODS OF INVESTIGATION. 

Sympathetic nerve-fibres have been traced to the minute terminal 
branches of the vascular system, but the most striking effeet of sympathee- 
tomy is dilatation of the arteries, and the simplest method of estimating the 
resultant increase in blood-flow is to record the rise of temioerature in the 
limb. The most accurate temjrerature records for clinical f)urposes may be 
obtained by using copper-constantan thermocouples, which are attached to 
the skin by adhesive strajrping. So that readings may be taken from several 
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parts simultaneously, the wires from the couples pass through a simple key 
to the circuit, which includes a mirror galvanometer and a vessel of knorra 
constant temperature. 

Before an operation for sjunpathectomy is undertaken it is important to 
be able to foretell the amount of benefit which is to be expected from it, 
and various methods of inhibiting or paralysing sympathetic ner\'es are 
employed in order to make such a forecast. The peripheral vasodilatation 
associated ■ndth a rise in body temperature is due to inhibition of sympathetic 
vasoconstrictor impulses, and for experimental purposes the body temperature 
may be raised either by protein shock or by heating the body in a hot-air bath. 

Brown has described the reliance he has come to place upon the first 
method after several years’ experience, more particularly in differentiating 
organic obstruction of arteries from conditions in which the lumen is narrowed 
by spasm, ■ He induces fever by intravenous injection of triple tj’phoid 
vaccine, and the surface temperature of the fingers and toes is taken simul- 
taneously with the mouth temperature. Normally, after a slight fall, the 
temperature in the mouth and on the surfaee rises, the magnitude of the 
surface rise depending on the initial temperature of the extremity, the severity 
of the febrile reaction, and the patency of the arteries. If the rise of tem- 
perature in the mouth is subtracted from the rise of skin temperature, the 
figure so obtained will indicate the change in skin temperature due to move- 
ment of blood into the extremity as a result of vasomotor changes. 

IITiat Broum calls the ‘vasomotor index’ is determined by dmding the 
above figure by the rise of temperature in the mouth, i.e., 

surface rise — mouth rise 
mouth rise 

and this index is high in cases of vasomotor disease associated with spasm, 
while in conditions of organic disease in which vasodilatation is impossible 
the value drops to zero. 

In our hands, however, the alternative of warming the body in a hot- 
air bath, following the plan suggested by Lewis,^ has given us even more 
information, we imagine, than could be obtained by protein shock, since the 
experimental conditions are more directly under our control, and small 
changes in the behaviour of different digits during vasodilatation may be 
more accurately observed. 

The patient sits in a small chamber made of draught-proof non-conduct- 
ing material, so arranged that with the coverings open the temperature 
within may remain about the same as that of the room ; but when the 
chamber is closed, the coverings being made to fit closely at the neck and 
wrists (or ankles), the temperature within it may be raised rapidly to 50° C. 
by means of a series of carbon-filament lamps. The hands, previously cooled 
by immersion for twenty minutes in a water bath at 15° C., protrude from 
orifices in the coverings and rest upon a small raised platform of wood or 
cork so as not to come into contact with the chamber itself. The room 
temperature should be kept low — about 15° C. is probably the optimum — for 
at higher temperatures vasodilatation might be produced by external warmth, 
Vvhcreas what we wish to determine is the degree of vasodilatation produced 
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reflexly owing to heating the bodj'-. It is an easy matter to raise the room 
temperature if the effect of direct warming of the skin of the extremities has 
to be tested, but synchronous readings must be taken of the temperature of 
the room, of the skin of tlie extremitj% and of the liot-air bath. When these 
are ijlotted it is possible to assess the relative importance of the direct effect 
of external temperature, and of nervous vasomotor reactions, in determining 
the activity of the peripheral circulation. 

Sympathetic activity may thus be inhibited, but it is sometimes possible 
to go a step further in the investigation and to produce a temporary paralysis 
of portions of the sympathetic system by means of local ansesthetic drugs. 
The vasoconstrictor fibres to the legs are readily paralysed by a spinal anses- 
thetic given so that the upper limit of the anresthesia reaches the level of 
the umbilicus, and thermocouples attached at different levels on the extremity 
will indicate the condition of the peripheral as compared with the more 
proximal vessels, as well as the total increase in the blood-flow produced by 
loss of vasoconstrictor tone. 

J. C. White^ has elaborated a technique for paralysing the sympathetic 
supply to the brachial plexus by injecting local anesthetic close to the 
posterior e.xtremities of the first and second ribs so as to infiltrate the tissue 
between the pleura and the heads of the ribs through which the sympathetic 
trunk is passing, and he has used this method as a guide in selecting the 
cases of vascular disease in the upper extremity which are suitable for sym- 
pathectomy. Horner’s syndrome is observed when the injection has been 
correctly jJerformed. 

OPERATIONS FOR GANGLIONECTOMY. 

1. Cervico-thoracic Ganglionectomy. — The object of this operation is the 
removal of the inferior cervical and the first and second thoracic ganglia, 
and it is a matter of opinion whether this can be more readily achieved by an 
anterior or by a posterior approach. There is no doubt that the trunk lies 
nearer the back of the body, but the posterior operation advocated by Adson^ 
traverses very vascular muscles and involves the removal of portions of one 
or, more commonly, two ribs on each side. The sympathetic trunk and its 
ganglia lie anterior to the thoracic nerves, and the upper part of the 
inferior cervical ganglion has to be drawn downwards from under cover of 
the first thoracic nerve, and the complete removal of this ganglion may 
present considerable difficulty to anyone not partieularh^ familiar with the 
operation. 

The anterior approach, as described by Professor Cask in the Bradshaw 
Lecture given at the Royal College of Surgeons in December, 1932, in spite 
of the greater depth of the thoracic trunk from the surface, is a procedure 
u'hich involves less damage to the tissues, gives a perfect exposure, and, if 
the anatomy of the part be studied carefully beforehand, will be found to 
present no difficulty. 

2. Lumbar Ganglionectomy. — When both lumbar trunks are to be excised 
the operation is commonly performed b^- the anterior transperitoneal approach 
described by Adson.® Excision of the lumbar trunk on one side only, and 
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excision of both sides in certain cases in wliich it may be inadvisable to open 
the peritoneal cavity, is most conveniently carried out through an incision 
in the loin, following Royle’s technique.'’ 

EFFECTS OF SYMPATHECTOMY. 

1. Blood-vessels. — 

a. Arteries . — It has been mentioned already that removal of the sym- 
pathetic produces arterial dilatation, and that the degree of dilatation may 
he determined by observing the rise in the temperature of the affected part. 
The accompanying chart {Fig. 1) records the temperature of the fingers of 
both hands after cervico-thoracic ganglionectomy on the right side. The 
temperature of the right side is constantly higher, and even after immersing 
the hands in water at 15° C. for thirty-five minutes the right hand could 



Fig. 1. — Response to heating the body in a patient with normal blood-vessels. Examina- 
tion performed nine days after cervico-thoracic sympathectomy on right side. The left side 
shows the normal response. Time in minutes. 


not he properly cooled, its temperature rising rapidly after removal of the 
hands from the cold bath, while the temperature of the left hand remained 
low and rose normally as the body was heated. The patient from whom 
these readings were taken was not suffering from any disease of his blood- 
vessels — the sympathectomy had been done to relieve pain — and he may be 
regarded as exemplifying the effect of sympathectomy upon normal arteries. 

It was shown by Goltz and Freusberg as long ago as 1874 that in the 
course of time a moderate degree of tonus returns in vessels deprived of their 
vasoconstrictor ner\'es ; and we have evidence that the results of their animal 
experiments hold good for man also. One of our patients had cervico- 
thoracic ganglionectomy performed for a form of arthritis affecting the right 
arm, the blood-vessels themselves being free from organic disease. Shortly 
after the operation the temperature of the right hand was considerably raised 
and the temperature of the hand rose immediately after a period of immer- 
sion in cold water. But when she was examined again six months later it 
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was noticed that the right hand was paler and cooler than the left, and it 
seemed to her that the temperature of this hand varied more with the external 
temperature than with the bodj' tcmjjerature. After cooling both hands to 
15° C. for twenty minutes the body was warmed up in the hot-air bath, and 
the chart shows that whereas the left hand responded normally to warming 
the body, the temperature of the right hand remained low, approximating to 
that of the rather cold room {Fig. 2). 

It will be seen, therefore, that if after sympatheetomy a considerable 
degree of tonus appears in the denervated vessels, the condition of the patient 
may be more precarious than it Avas before the operation, since the vessels 
are no longer under the control of the nervous mechanism. LcAvis’s investi- 
gations of jDatients after sjmipathectomy have led him to the conclusion that 
there are vasodilator fibres in the sympathetic, and the failure of a limb to 
v'arm up some months after operation maj' be due partlj" to blocking of A'aso- 
dilator impulses. 


S'tf^fnTH^CToMX o' 6ATt( 
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Fig. 2 . — Response to heating the body in a patient with normal blood-vessels six months 
after cervico-thoracic sympathectomy^ on right side. Normal response on left side. Note 
more gradual rise of temperature in denervated fingers. Time in minutes. 


Cold can produce r^asoconstriction reflexly through the vasoconstrictor 
nerves, but it can also do so by acting directly upon the vessels themselves. 
The tonus acquired by denervated vessels may therefore be hastened in its 
onset and increased in intensity by cold. This is in accord ivitli our clinical 
observations and is of great importance in connection ivith Raynaud’s disease. 
It has been shoivn by Lewis that in this condition the fault lies in the 
small arteries, which are unduly susceptible to cold, and not in their nerve- 
supply. This conclusion is supported by the result of sympathectomy, for in 
all our patients Avho suffered from Raynaud’s disease, though their hands 
Avere AA'arm after operation, and their limbs shoAved all the signs of eomplete 
sympathetie denervation, coldness and cyanosis of the fingers could be pro- 
duced by immersing the hands for tAA’eiitj' minutes in Avater at 15° C. This 
observation is Avell illustrated by comparing the ehart of the finger tempera- 
tures of a patient Avith normal A^essels and that of a patient Avith Raynaud’s 
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disease, the readings before and after sympathectomy being superimposed 
(Figs. 3, 4). Prior to all the obser\'ations the fingers were cooled to 15° C. 
for not less than twenty minutes. Before sympathectomy the skin tempera- 
tures of both subjeets rose as the body was heated, though the sufferer from 
Raynaud’s disease showed a much delayed response. After sympathectomy 
it was impossible to cool the hand in which the vessels were normal ; but 
in the case of Raynaud’s disease the hand failed to warm up in spite of 
heating the patient’s body, the skin temperature rising only very slowly 
with that of the surrounding atmosphere. 



Fig. 3. — Composite chart from same 
finger of a patient with normal vessels 
before and after cerv'ico-thoracic sympa- 
thectomy. After operation the effect of 
prolonged cooh’ng of the hand passes off 
very rapidly. 


Fig. 4 , — Composite chart from same 
finger of patient with Raynaud’s disease 
before and after cenico-thoracic sjTnpatheo- 
toray. Susceptibility of vessels to cold per- 
sists after complete sj'mpathetic denerv'ation. 


When sympathectomy affords only moderate relief in Raynaud’s disease 
it is sometimes assumed that the operation must have been incomplete. It 
must be clearly stated, however, that unsatisfactory results may follow com- 
plete sympathectomy ; and further that the arteries not only retain their 
susceptibility to cold after syrnpathectomy, but that in time they may become 
less responsive to warming the body. It is fortunate that cases vary con- 
siderably in severity, and it is only the minority which do not derive consider- 
able benefit from the operation, since under the usual conditions of exposure 
to a temperate atmosphere the extremities have a higher mean temperature 
than they had before the operation. 

b. Arterioles and Capillaries . — ’lATiereas the arteries are controlled by 
vasomotor nerves, the minute vessels (arterioles and capillaries), though 
supplied by nerve filaments, are controlled by chemical bodies, the most 
important of which is commonly referred to as ‘H’ substance, whose action 
upon the minute vessels is the same as that of acetylcholine and histamine. 
Any tissue injury gives rise to the local production of this ‘H’ substance, 
and Lewis® in 1927 brought forward experimental evidence to show that 
vasodilatation resulting from ners'ous impulses is due to liberation of ‘H’ 
substance at the nerve endings. 
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Though the minute vessels may be more accurately observed by capil- 
laroscopy, a simple and reliable indicator of the state of these vessels is 
the colour of the skin. For the first forty-eight hours after cervico-thoracic 
ganglionectomy the face is flushed, the conjunctiva congested, the hand is 
hot and red, and the patients sometimes notice a bursting feeling in the 
extremity. Capillary pulsation in the fingers is frequently observed. But 
after this initial period has elapsed there is a gradual increase in the tone of 
the minute vessels, pulsation in them disappears, the conjunctival congestion 
is lost, and the skin of the denervated arm and hand becomes paler than 
that of its normal fellow. The limb thus becomes hotter but paler as a 
result of the operation, and this state persists indefinitely. 

The increase in the blood-flow through the arteries ensures the rapid 
removal of all products of tissue activity, including ‘ H ’ substance ; and since 
it is ‘H’ substance which dilates the minute vessels, the washing away of this 
body results in constriction of the minute vessels, and pallor of the skin. 
It is interesting to note here that certain observations we have made of cases 
of causalgia confirm these views. 

Vasodilatation is the most important element in the clinical picture of 
causalgia — the peculiar burning pain which follows certain peripheral nerve 
injuries — and on theoretical grounds Lewis suggested that all the manifesta- 
tions of nerve irritation, including the formation of herpetic vesicles and 
trophic changes in the skin, would find their explanation in the local action 
of ‘H’ substance liberated by antidromic impulses. The following case pro- 
vides experimental evidence in support of the theory. 


F., male, 23 years of age, a paper maker, lost the end of his right thumb 
in a machine accident in December, 1929. The stump 
healed in three weeks but remained tender, and amputa- 
tion through the proximal phalanx was performed in 
March, 1930. Severe causalgia developed involving the 
distribution of the outer braneh of the median nerve, and 
he was unable to work. In September, 1931, peri-arterial 
neurectomy of the right brachial artery gave partial and 
temporary relief, but six weeks later the condition was 
worse than ever, and there were recurrent crops of her- 
petic vesicles on the pad of the index finger {Fig. o). In 
November, 1931, after the man had been unable to work 
for two years, cervico-thoracic ganglionectomy was per- 
formed on the right side. Within forty-eight hours the 
herpes had completely dried up, and as the red skin of 
the thenar eminence and index finger became pale, hyper- 
a3sthesla disappeared entirely. A tender spot remained in 
tlie amputation scar, which proved to be an end-bulb, and 
since it has been excised the hand has remained free from 
all pain and hyperresthesia, and the man is back at work. 



Fig. 5. — Distribution 
of vasodilatation and 
herpetic vesicles in caus- 
algia of outer branch of 
median nerve. Vesicles 
disappeared, and vaso- 
dilatation of minute ves- 
sels was abolished after 
sympathectomy. 


We can tell from his si^ecimens and his writings how carefully John 
Hunter studied vasomotor phenomena, and he would have been interested 
to see the modern work which is gradually elucidating the mechanisms which 
control them. Hunter can have known nothing of the functions of the sym- 
pathetic system, for though the lateral trunks were accurately described and 
named by Winslow when Hunter was a child, the work of Claude Bernard, 
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which marks the beginning of our knowledge of the physiology' of the sym- 
pathetic, appeared sixty years after Hunters death. 

In his Lectures on Inflammation, we read ; “ I propose to state a few of 
the facts which throw some light upon the vascular system by showing that 
there is in vessels a power of muscular action, and that the co-operation of 
elasticity is also necessary to their function " ; and “ The colour of an 
inflamed part is visibly changed from the natural hue, whatever it was, to 
red. This red is of various hues, according to the nature of the inflammation. 
The increase of red would appear to arise from two causes, first dilatation 
of the vessels and secondly the formation of new vessels." Surely John 
Hunter's enthusiasm for searching out the secrets of human physiology and 
pathology would be stirred if he were shown that redness of the skin can be 
produced by irritation of a sensory nerve, and that this skin can be blanched 
by sympathetic dener\'ation. 

2. Secretion of Sweat. — Though pilocarpine will induce sweating in an 
area completely deprived of its sympathetic nerve-supply, sweating which 
normally results from exercise or from 
heating the body is produced reflexly, and 
is always absent in an area whose sym- 
pathetic supply has been severed from the 
centres in the spinal cord. The line which 
separates the drj' from the sweat-covered 
skin is an amazingly sharp one, and is 
quite a reliable method of determining the 
e.xtent of the sympathetic dener%'ation 
{Fig. 6). The test, does not differentiate 
between areas denercated by section of 
postganglionic as distinct from pregangli- 
onic fibres, since the whole area of skin 
whose preganglionic supply has been cut 
will be dry. 

Some of our patients have stated 
emphatically that the secretion of sweat 
has been considerably more profuse in the 
areas not affected by the operation. At 
first we were inclined to regard this merely 
as an error of observation, the usual 
amount of sweat being considered excessive 
when contrasted with the completely dry 
dener\'ated area. However, the remark 
has been so frequently made, and it has been possible to observe the profuse 
secretion so often, that the possibility of compensatory hj’persecretion cannot 
be excluded. 

.3. Pilomotor Mechanism. — Goose skin may be made to appear as a 
response to central or peripheral stimulation. If a block of ice is placed 
between the shoulder-blades, goose skin appears over a ■wide area as a result 
of a spinal reflex, and this response is lost after section of any of the sym- 
pathetic fibres to the part, whether preganglionic or postganglionic. After 



Fig. C. — Left side of face and neck, 
left arm and shoulder, and the chest 
above and to the left of the line com- 
pletely dry, rest of body bathed in sweat 
alter exercise. Cer^-ico-thoracic .sjTnpa- 
thectomy, left, by anterior approach. 
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sympathectomy tlie area over -wliich this pilomotor response is absent cor- 
responds to the area of skin vhich remains dry when the body is heated. 

But goose skin may also be produced as a result of fairly powerful faradic 
stimulation of the skin. The response is obtained more readily in some 
subjects than in others, and we have not used the test extensively because 
man}^ patients find it distincth’^ unpleasant or even acutely painful. The 
importance of the test is that electrical stimulation will produce goose skin 
even though the preganglionic fibres to the part have been severed ; but it 
is not effective after section of postganglionic fibres when the period required 
for degeneration of the fibres has elapsed. The test is therefore of value in 
determining the exact distribution of ijostganglionic fibres from particular 
sympathetic ganglia. 

4. Muscular Power. — Though we have no observations of muscle tone 
to record, we have noticed that a constant sequela of sympathectomy is 
weakness of the voluntary muscles in the affected limb. This loss of iDOwer 
may be shown by dynamometer readings, but it is quite obvious without 
this test, for the patients have been unable for some days after the cervico- 
thoracic operation to hold a cup while drinking, or to grasp an orange in 
order to peel it ; and a feeling of weight in the arms, and of dragging at the 
shoulders owing to weakening of the shoulder-girdle muscles, is a common 
complaint which is relieved by massage and disappears completely in a few 
weeks. The' explanation of this phenomenon is not clear, but it has been 
assumed fliat it is due to circulatory changes in the muscles, and certainly 
not to anything which causes permanent paresis. 

5. Oculomotor Phenomena. — In a brief but brilliant paper published in 
1869, the Swiss ophthalmologist, Friedrich Horner, described a case showing 
ptosis, myosis, enophthalmos, and diminution of intra-ocular tension which 
he attributed to paralysis of the cervical sympathetic. He also mentioned 
the drj' warm skin of the face on the affected side, his accurate studies of skin 
temperature being the first to be made in a clinical case (Fulton). 

The preganglionic fibres to the eye may be interrupted by lesions of the 
brain-stem or cervical cord and by injur}' to the lower part of the brachial 
plexus. They are always divided when the stellate ganglion is removed, but 
in some of our earlier operations in which we merely divided the sympathetic 
trunk below the stellate ganglion the eye fibres escaped injury, thus showing 
that they pass out from the cord in the white ramus from the first thoracic 
segment. 

For the first few days after cervico-thoracic ganglionectomy ptosis is 
very marked, the conjunctival vessels are engorged, and the tension in the 
eyeball falls to such an extent that accommodation may be imiJaired. It has 
occasionally been necessary for patients who have previously worn glasses to 
have their lenses altered subsequently. 

Later the ptosis becomes less marked and the intra-ocular tension rises 
somewhat, but in none of our patients has restoration of function been 
complete, even after the lapse of two year’s, though no appreciable disability 
results. It is stated that in lower animals complete recovery of the eye 
eventually occurs, and this difference between man and the lower animals 
may be of importance, since it would appear that in man the intact excitor 
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cells and postganglionic fibres cannot function perfectly ■when the preganglionic 
portion of the system has been destroyed. It seems probable that this rule 
may apply to other parts of the sympathetic system in man. 

6. Visceral Motor Mechanism. — 

a. Colon . — Twenty years ago intestinal stasis was explained by the leaders 
of surgical opinion on mechanical grounds. The intestine was regarded as 
a tube subject to obstruction by kinking, with subsequent atony of the portion 
proximal to the kink. Keith published a paper in 1915 combating this 
mechanical view and suggesting that symptoms resulted not from atony, but 
from hypertonicity of those parts which are normally in a state of tonic 
contraction, thus postulating a disturbance of the neuromuscular mechanism 
to replace the mechanical theory^ of intestinal stasis. Keith’s conception 
followed naturally upon the work of 
Bayliss and Starling on peristalsis, and 
upon Elliott’s investigations into the 
ner\'e-supply of the sphincters which 
Keith himself had described. 

We may deduce from experimental 
data that in the normal individual the 
antagonistic activities of the s\Tnpathetic 
system and of the cranial and sacral 
autonomies are in a state of equilibrium. 

But if the balance is upset so as to 
produce a preponderance of sympathetic 
acthity in any portion of the alimentan,' 
tract, the result will be inhibition of 
the viscus and increased tonus of its 
sphincter, with consequent stasis of its 
content. In spite of Keith’s plea ’to 
regard the colon as a neuromuscular 
organ rather than as a sewage pipe, 
nearly fifteen years had to elapse before 
surgeons began to apply his ideas to 
practice. Even then the notion of 
operating upon the sympathetic system to influence bowel movement seems 
to have originated in an almost accidental, or at least incidental, obser\'ation 
by Boyle, who noted that when he operated on the lumbar trunks for 
spastic conditions of the legs, certain of his patients who had previouslv 
suffered from chronic constipation were relieved of this condition. 

In attempting to assess the aetivity of the sympathetic supply to the 
bowel, the history of the case and the general condition of the patient may be 
very helpful. But the most accurate information we are able to obtain at 
present comes from the careful study of a barium enema, correlated with the 
patient’s sensations, and the effect of spinal ana;sthesia upon the barium- 
filled colon (Scott and Morton®). 

The remarkable feature as regards the patient’s sensations is that pint 
after pint of barium emulsion can be administered without any complaint of 
fullness or distension. Seven pints were run into the bowel before the X-ray 



Fig. 7. — ^^legacolon. Barium enema — seven 
pints given without discomfort. 
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picture shown in Fig. 7 was taken, yet tlie patient, who was only 14 years 
of age, suffered no discomfort. A spinal anaesthetic was then given so as to 
produce anaesthesia to the level of the umbilicus. Shortly afterwards the 
patient complained of what seemed to be a colicky 25ain, and a wave of peri- 
stalsis was seen to pass along the colon, a large quantity of the barium 
being exijelled from the rectum {Fig. 8). 

It might be exjoected that the sjiinal anaesthetic would paralyse all the 
nerves passing to the bowel, yet the increase in its activity must be taken to 
show that the [eredominant effect of the anaesthetic is to cut off the sym- 
pathetic inhibition, leaving the intrinsic mechanism of the bowel to act 
unimpeded. 

The sym 2 iathetic nerve-su]D2ily to the left side of the colon may be inter- 
rupted by the 02 reration described by 
Learmontli and Rankin,’ and the effect 
of this sym 2 rathectomy is indicated by 
the frequenc}’^ of bowel actions, by the 
23atient’s subjective sensations, and by 
changes in the X-ray findings. The 
bowels, instead of being 02 oened once a 
week, will act daily ; and whereas large 
doses of purgative drugs were previously 
ineffective, a mild aperient will 25rove 
sufficient to correct any tendency to 
constipation. 

The patient who had previously lost, 
or had never experienced, the sensation 
of fullness in the lower bowel which 
2 Jromotes the act of defajcation, will 
subsequently acquire such tonus in the 
bowel that distension with freces will give 
rise to the normal sensation ; an enema 
will also 23roduce this feeling of fullness, 
leading to evacuation of the bowel 
contents. 

Comparison of skiagrams of barium 
meals and enemata before and after 
o 2 )eration will show that the meal is 
passed on more rapidly from one section of the intestine to the next ; and, 
instead of the greatly distended colon Avith a smooth Avail, a more contracted 
gut Avith many haustrations Avill be outlined. 

b. Bladder . — The nervous control of the bladder musculature inAmh^es 
the balanced activity of the sacral autonomic and sympathetic nerA^e- 
supply. The 23elAdc nerA’^es (sacral autonomies) contain afferent as Avell as 
efferent fibres, the efferents being motor to the detrusor muscle and inhibitory 
to the internal sphincter, this su2J25ly being essential to micturition. The 
sympathetic impulses travel in the hypogastric (presacral) nerves Avhose 
efferents are inhibitory to the detrusor muscle and motor to the internal 
sphincter. 



Fig. 8. — Megacolon. Barium enema 
after spinal anesthesia. Picture taken a few 
minutes after Fig. 7. Peristaltic wave 
passing down descending colon has reached 
sigmoid colon. Barium was being expelled 
from rectum. 
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Learmonth® has had the opportunity of stimulating the presacral nerve 
in patients under spinal anesthesia, while at the same time the bladder 
was observed through a eystoscope. He records that stimulation of the 
presacral nerve causes contraction of the ureteric orifices, increased tonus 
of the trigone, and contraction of the internal sphincter, the opposite effects 
being produced by section of the nerve. He also brought forward evidence 
that stimulation of the sympathetic by adrenalin causes a fall in intravesical 
pressure. 

It must be remarked in this connection that a patient whose presacral 
nerve has been removed is likely to have transitory^ increased frequency of 
micturition, which may be explained by supposing that the desire to micturate, 
which is due to tension on the muscle of the viscus, can be produced by a 
smaller volume of urine than was necessary to give rise to this sensation before 
the nerve was excised. 

Although the sympathetic fibres reaching the bladder through the 
presacral nerve are motor to the internal sphincter, even in the female inconti- 
nence of urine does not occur after section of this ner\'e. Since micturition 
can be carried out naturally after ablation of the presacral ner\'e it is clear 
that only the sacral supply to the bladder is essential, though any disturbance 
of the balance with preponderance of its sympathetic antagonist may produce 
symptoms. 

The most prominent symptom is an absence of the normal desire to 
micturate, and in one of our patients who neglected to empty her bladder at 
regular intervals attacks of retention of urine super\'ened. After the presacral 
nerve had been excised the desire to micturate at regular intervals returned, 
the stimulus being the accumulation of a certain volume of urine in the bladder. 
If it is allowed that the sympathetic induces relaxation of the detrusor muscle, 
acting as a brake on this muscle and so preventing a rise of pressure within 
the bladder as urine collects in it, then the return of the sensation of fullness 
after interruption of the sympathetic supply ndll be readily understood. 

7. Sensation. — 

a. VlSCEU.AL SEXS.A.TIOX. 

i. Pelvic Viscera. — Learmonth, in the course of his investigations under 
spinal anaesthesia, found that though there was analgesia below the tenth 
thoracic segment, manipulation of the presacral nerve was painful and the 
pain was referred to the bladder region. 

Excision of the presacral ner\'e has been practised for the relief of pain 
in carcinoma of the bladder with varying degrees of success, but it is uncertain 
whether the relief afforded is due to interruption of an afferent path or to 
relaxation of spasm of the bladder neck. Certain types of uterine pain also 
have been relieved by the excision of the presacral nerve, but here again the 
important factor may be interference with efferent rather than with afferent 
fibres. 

ii. Cardiac Pain . — The sympathetic nerves mediating cardiac pain are 
said to be derived from the middle and inferior cer\'ical ganglia ; and afferent 
impulses would pass by them to these ganglia and enter the spinal cord by the 
white rami communicantes of at least the first three and possibly the first five 

thoracic nerves, thus accounting for the distribution of the referred pain of 

o 
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angina pectoris {Fig. 9). Leriche claims to have stopped an attack of angina, 
which occurred while he was actually operating, by injecting novocain into 
the inferior cervical ganglion. 

If this is the path followed by pain which has its origin in the heart, the 
most rational procedure for its relief is removal of the inferior cervical and 
first and second dorsal ganglia. In order to avoid the risks of this operation 
in such patients. White® has advocated blocking the rami of the upper five 
thoracic nerves on the left side with alcohol, making the injections from the 
back. I have had the opportunity, with Dr. Geoffrey Bourne, of treating one 
patient by this method with benefit. According to Cutler’s figures operation 
which includes removal of the inferior cervical and first thoracic ganglia will 
relieve the pain in about 70 per cent of cases of angina jiectoris. 



Fig. 9. — -Dingram to indicate the path of the pain impulses in angina pectoris. 

h. Peripiiehal Sensation. — great deal of confusion in regard to the 
afferent function of the sympathetic has arisen from the fact that causalgia, 
though it may persist after various attempts to treat the injured nerve 
itself, is frequently relieved by sympathectomy. This has led certain 
clinicians, especially in France, to suppose that causalgia is a neuritis of 
sympathetic fibres and that the pain in causalgia is conveyed by sympathetic 
afferents. 

It now seems clear, however, that causalgia arises from stimulation of 
sensory nerve-fibres along which antidromic impulses pass to the area of skin 
supplied by the nerve, these impulses leading to the local liberation of chemical 
bodies (‘H’ substance) which produce vasodilatation and the other trophic 
changes which characterize the condition. The area of irradiated pain and 
hyperaesthesia in causalgia is always the site of well-marked vasomotor disturb- 
ance, and relief of the symptoms occurs only as a result of treatment directed 
to the abolition of this vasomotor disturbance. It has already been mentioned 
that sympathectomy produces sueh an increase in the blood-flow through the 
small arteries that the ‘H’ substance which is responsible for dilatation of 
the minute vessels is crashed away and these vessels become constricted. This 
constriction of the minute vessels is associated with relief of causalgia, and in 
this change lies the secret of the success of sympathectomy. 
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There is evidence to suggest that the characteristic pain may originate 
in the blood-vessels themselves, but we have been unable to diseover an\i;hing 
in our own elinieal material to show that the sensation is conveyed along 
sympathetic pathways. Blood-vessels, especially towards the distal portions 
of the limbs, arc well supplied with nerves, but, as far as we can determine, 
sympathectomy has no effect upon the pain of arterial puncture. With the 
help of Dr. Carmichael all forms of sensation were tested in a small group of 
patients upon whom unilateral cervico-thoracic ganglionectomy had been 
performed a few months previously, and there was no appreciable difference 
in the sensation of the two sides. From our own experience, therefore, we 
must conclude that as sympathectomy is not followed by any impairment of 
sensation in the limbs, it is unlikely that afferent impulses travel from the 
limbs to the central nervous system along sympathetic nerves. 
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A CASE OF PARATHYROID TUMOUR. 

By GEOFFREY KEYNES, 

ASSISTANT suitGnON, ST. haiitiiolojiew’s hospital ; 

AND HERMON TAYLOR, 
demonstrator or pathology, st. Bartholomew’s hospital. 

The condition of liyperparathyroidisni, since it was recognized and first 
treated surgically in 1926, has become almost a common disease. Uinvards 
of fift}! examples have been treated by operation and deseribed in the 
journals of Europe and America, so that it might appear superfluous to 
describe yet another in this Journal, and the more so because a very full 
aceount of the disease was published in its pages bj’ Donald Hunter^ and 
A. J. Walton^ so recently as Oetober, 1931. In reading the published accounts 
of the disease, it has appeared to me that attention has perhaps been foeused 
too mueh upon the changes in the skeleton and too little upon the condition 

of the patient as a whole, and it may there- 
fore be worth while to publish a fuller aeeount 
of a single patient than is usually given, sinee 
this patient presents so very complete a pic- 
ture of the disease, a pieture whieh includes 
jiractieally every feature that has ever been 
recoi’ded in h 3 ’perparathyroidism, with the 
addition of one or two that are unusual. 

The patient, a male, first beeame ill at 
the age of 18 in January, 1925, when he was 
admitted to the medical wards at St. Bar- 
tholomew’s Hospital. The initial sjunptoms 
were acute abdominal pain with persistent 
vomiting, and there was considerable rvasting. 
At the same time there were urinar\’ sjunptoms, 
with frequency of micturition. Renal tuber- 
culosis was suspected, but the urine appeared 
to be normal, and eventuallji a small calculus 
was passed bji the urethra. A few months 
later (Ma}!, 1925) it was realized that the frequenej”^ of micturition was due 
to polyuria. At the same time the gastric sjunptoms continued, and a gastric 
ulcer was tentatively diagnosed. Proof of this, however, was laeking, and 
the diagnosis gave way to suspicions of anorexia nervosa or Addison’s disease. 

The sjimptoms abated with gastric lavage, and the patient remained 
fairly well until August, 1926, when there was recurrence of the vomiting, 
and a second small calculus was passed bji the urethra. A slight albuminuria 
discovered at the same time led to a suspicion of chronic nephritis. He was 



Fig. 10. — Showing widening of right 
upper alveolar margin. 
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found to have some degree of gastroptosis and atonii of the stomach, but no 
further light was obtained as to the diagnosis. In Xoveinber, 1926, the 
patient first complained of pain in the right knee-joint, with stiffness. The 
other symptoms were more or less in abeyance, with occasional recrudescence 
of the vomiting, until ^lay, 1928, when he first came under my o^ti observa- 
tion with a diffuse bony swelling of the right upper alveolar margin {Fig. 10). 
3Iany of the pecularities in the conformation of his skeleton (to be presently 
described) were then noticed, but their real significance was not appreciated. 
The swelling in the right maxilla was explored, and a diffuse new growth was 
diagnosed, the histologj.’ being 
that of a tj'pical osteoclastoma, 
with large numbers of multi- 
nucleated giant cells. 

The patient developed no 
new features for some time, and 
was next admitted to hospital 
with a diffuse swelling of the 
lower jaw in Februar}% 19.30. 

His general condition appeared 
then to be unchanged, and ex- 
ploration of the mandible again 
produced evidence of new growth 
resembling osteoclastoma. The 
maxilla did not appear to have 
altered, and consequently no 
further treatment was under- 
taken. 

In July, 19.31, the patient 
began to complain of new symp- 
toms — namely, aching in the 
hones of the limbs, particularly 
in the right humerus, and 
troublesome headaches. These 
persisted until the end of that 
year, when he was more ill in 
every way. He complained of 
increased rvasting, of dyspncea, 
and of severe lassitude. Finally, 
in January, 1932, he suffered a 
spontaneous fracture of the right humerus. By this date a number of para- 
thyroid tumours had been observed and described, so that the diagnosis 
was no longer in doubt. The patient remained for some time in a cottage 
hospital, and was not re-admitted to St. Bartholomew's Hospital until .lune, 
1932, by which time the fracture of the right humerus had firmly united, 
with slight angulation about the middle of the shaft. 

At this date the general appearance of the patient was as seen in the 
photographs (Figs. 11. 12) taken two montlis later, though he was rather 
more wasted, and there was a more pronounced degree of muscular atony. 



Figs. 11, 12. — Showing .skeletal deformitj' and 
muscular atony. 
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These pictures show the features summarized below, and it was seen in addition 
that he had brilliantly blue sclcrotics. 

Head and Face. — Forehead high, broad, and square ; the whole head is 
large in proportion to the body. The right malar region is prominent, corres- 
ponding to the enlargement of the maxilla already mentioned ; the lower 
jaw is rounded and thickened. 

Thorax. — The chest is narrow and cylindrical, and tapers upwards from 
the waist. The dorsal spine shows kyphosis and scoliosis. There are numerous 
bony swellings on the ribs. 

Abdomen and Pelvis. — The abdomen is prominent and lax, and the pelvis 
is wide, with prominent iliac crests. 

Loiver Limbs. — The great trochanters are prominent and raised. All the 
signs of bilateral coxa vara are present. There is genu varum, the femurs 
and tibiic being thickened and curved. Tliere is an enlargement of the upper 
end of the left fibula. The right knee cannot be fully extended. 

Feet. — Tendency to flat feet, but otherwise normal. 

Upper Limbs. — Right humerus angulated about its middle. Swellings 
in the upper parts of the right ulna and the left radius. 

Hands. — The appearance of the hands is very peculiar, and the condition 
does not seem to have been previously described. The chief abnormality is 
in the terminal joints of the fingers {Fig. 13). These are very short and 



Fig. 13. — Showing abnormality of terminal phalanges and nails. 

square, and the nails are correspondingly broad and short. The finger-ends 
are slightly bulbous, but do not resemble the ‘clubbing’ of pulmonary osteo- 
arthropathy. 

The X-ray examination showed generalized osteitis fibrocj^stica, with 
other features corresponding to the deformities mentioned above. Most of 
these were of the usual type, and do not demand detailed description. The 
following points, however, are worthy of attention. 

Skidl {Figs. 14, 15). — This shows very well the thickening of the vault 
with fluffiness of the bone, and the clear area in the right maxilla corresponding 
to the tumour previously exf)lored. 
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Fic. 14. 



Fig. 15. 

Figs. 14, 15. — Skiagrams showing thickening of vault of skull, with flutllness of bone. 
The clear area in the right maxilla {Fig. 14) corresponds to the tumour previously explored. 
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Humeri {Figs. 16, 17). — This series of radiograms shows the extreme 
degree of eystic degeneration in the right humerus with the first fracture 
united, and with a second spontaneous fracture wliich was sustained after 
the removal of the parathyroid tumour. The left humerus, however, shows 



Fig. l(i. 

Fig, 10. — Radiogram of liumeri, sliowing cystic 
degeneration in the right and general flnffinoss and 
osteoporosis in the left. 


Fig. 17. — Radiogram of right humerus, sliowing 
first frnctiu’e united and second spontaneous fracture 
sustained after the removal of the parathyroid tumour. 



Fig. 17. 


no cysts, but a general fluffiness and osteoporosis resembling that seen in the 
cranium. 

Hands (Fig. 18). — There is a conspicuous shortening of the terminal 
phalanges corresponding to the outward abnormality already described. 

Right Knee-joint (Fig. 19).- — This shows a remarkable degree of metastatic 
calcification involving the whole of the synovial membrane and the insertion 
of the quadriceps femoris into the patella. This change was presumably 
heralded by the onset of pain and stiffness in the joint in November, 1926. 
The left knee does not show any corresponding change. 

The general muscular atony was a conspicuous feature of the patient’s 
condition in 1932. It has been claimed in a recent paper by Max Ballus® 
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that the presence of atony is a more important diagnostic feature even than 
a high serum-calcium figure, and he has devised methods for accurately 



Fig. 18. — Skiagram sliowing marked shortening of termirtal phalanges {’ivitli control on right). 


measuring its degree. The associated biochemistry of the patient described 
here ^vas fully investigated by Mr. Hermon 
Taylor, who gives details in an appendix to 
this article. The increase in the serum calcium 
was held to clinch the diagnosis, though no 
definite tumour could be detected on either 
side of the neck. 

Fig. 19. — Skiagram of right knee-joint showing 
metastatic calcification involving the whole of the 
synovial membrane and the insertion of the quad- 
riceps femoris into the patella. 

In July, 19.32, the neck was explored 
through the ordinary collar incision. Notliing 
abnormal was found on the right side. On the 
left side a cystic tumour was found below and 
behind the lower pole of the thyroid gland, 
and was easily removed. This measured 
•3-5 X 2-5 cm., and was therefore larger than 

most of the recorded examples. The greater Fio. lo. 
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part of it, however, was cystic, and the amount of secreting tissue it con- 
tained was not great. Its histological structure conformed to those already 
described in this .Touhnal. 

The serum-calcium figure fell abruptly after the operation {sec Appendix), 
and at the same time the patient’s symptoms rapidly abated. His headache 
disaiJi^eared, and he soon expressed himself as feeling better than he had done 
for years. The jjremonitory signs of tetany were ]jresent for a few days in 
the form of tingling in the fingers, toes, and nose, but there was no further 
development. Four months later he was feeling vigorous and active, and 
the right humerus, originally the most profoundly altered bone in his body, 
was plainly undergoing re-calcification. 

APPENDIX. 

By Hemiox Taylor. 

The diagnosis of hyperparathyroidism depends largely on two factors : 
(1) The X-ray appearances of the bones ; and (2) An excessive loss of calcium 
from the body by tcay of the urine. In the blood a high value of calcium 
and a low value of phosphorus usually accompany this mobilization of calcium 
from the bones. The level of the calcium in the blood is, however, only a 
rough indication of the total amount lost from the body, and for this reason, 
in the early series of cases of osteitis fibrosa, an investigation of the balance 
between calcium output and intake has been necessary in addition to an 
estimation of the level of calcium in the serum. 

In the cases which have been studied so far, which have appeared clinic- 
ally and radiologically to be osteitis fibrosa, and in which the scrum calcium 
has been high, an excessive loss of calcium has been found. It appears there- 
fore that, for the routine case of the future, clinical signs of osteitis fibrosa 
together with a high serum calcium will be sulficient to establish a diagnosis. 
It must be borne in mind, however, that a normal serum calcium does not 
negative the diagnosis unless associated with normal calcium output in the 
urine. It is onljr in rare eases, which, in spite of a normal serum calcium, 
still apjDear clinically to have osteitis fibrosa, that the prolonged and exacting 
investigation of the calcium balance is necessary, as it is possible for a negative 
calcium balance to occur with a normal serum calcium. 

In the patient here described, calcium and phosphorus balance experi- 
ments were performed, and the results are expressed on the four charts (Figs. 
20, 21). The calcium and phosphorus intake was determined by keeping the 
j^atient on a fixed diet of sufficient caloric value with the low calcium content 
of 100 mgrm. per day, giving him only distilled water to drink. Forty-eight- 
hourlj^ specimens of urine and four-day sjDecimens of the stools were collected, 
the 23eriods for the stools being marked off by doses of carmine bj'^ the mouth. 
Estimations of the total calcium and jihosjihorus in each of these were made 
and the results plotted on the grajrhs reiJroduced (Figs. 20, 21). 

It will be seen that before ojieration there was a loss of calcium from 
the body amounting to roughly 350 mgrm. a day, whereas after removal of 
the parathyroid tumour there was a gain of calcium of 40 mgrm. a day, 
indicating that calcification was again taking ^^lace in the bones. 
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Tlie phosphorus balance, on the other hand, showed verj' little abnor- 
mality in the direction of gain or loss before the operation ; this is unusual, 
there being commonly a loss of phosphorus also from the body. The figures 
for phosphorus balance are, however, much more variable than those for 
calcium and are of less diagnostic importance than the calcium figures. After 
operation there was a slight gain of phosphorus. 



Dotted line = output in uriDe. Shaded area = output in f^ces. 
Fio. 20.— Charts of calcium balance. 



Fig. 21. — Charts of phosphorus balance. 


It will be observed from the charts that the increased loss of calcium 
before operation occurred almost entirely by way of the urine, the amount 
excreted in the faeces differing very little from that after operation. This is 
eharacteristie of hyperparathyroidism, where the calcium mobilized from the 
bones seems to be excreted almost exclusively in the urine. 

In this patient the combination of the X-ray appearances in the bones 
and the loss of calcium from the body by way of the urine determined the 
diagnosis of hyperparathyroidism, and it is interesting to note that this 
relatively large tumour was not palpable in the thin neck of the patient. The 
lower lobe of the thyroid on the opposite side of the neck was abnormally 
prominent on account of the cervical scoliosis, and this swelling was thought 
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before operation to be the tumour. The parathyroid adenoma actually lay 
on the other side of the neck behind the clavicle and sternomastoid. 

From this experience it follovs that inability to feel the tumour in the 
neck of a patient showing the clinical appearances of osteitis fibrosa and 
having a high serum calcium should not prevent one from exploring the neck. 

The serum calcium in this case was 14-7 mgrm. per 100 c.c. before opera- 
tion. Immediately after the operation the value fell to 8-4 mgrm. jier 
100 C.C., and remained at this level for more tlian three weeks. It Avas during 
this time that the patient experienced the numbness and tinglings of mild 
tetany. The plasma phosphorus, Avhich Avas 1-47 mgrm. before operation, 
rose to 2-G mgrm. per 100 c.c. at the same time. 

FiA'c months after the operation the serum calcium Avas 11-2 mgrm. per 
100 c.c. (high normal), aa’IiiIc the plasma phosphorus Avas 4-4 mgrm. per 
100 c.c. (high normal). It is interesting to note that the plasmaphosphatase, 
AAdiich before operation A\’as 0-31 units per c.c., fell to 0-00 units per e.c. 
(normal) fiA'e months after operation. 
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POST-TRAUMATIC EPIDERMOID CYSTS OF HANDS 

AND FINGERS. 

By E. S. .1. KIXG, 

StTP.GEON' TO OUT-PATIENTS, aiEI-BOURNE HOSPITAL. 

Cysts lined, in part, by squamous epithelium occurring on the palmar aspect 
of the palm {Fig. 22) and fingers, and more rarely on the soles of the feet 
{Fig. 23) and on the scalp and face, have been recognized as a clinical 
entity for over half a century. Although they occur commonly, they 
exhibit features -which are not generally appreciated. They are frequently 



Fig. -IZ . — Drawing of the hand .showing an Fio. 21. — Drawing of a foot showing a 

epidermoid cyst of the hypothenar eminence. tj'pical epidermoid cyst. 

termed ‘implantation cysts’ or ‘implantation dermoids’, a terminology 
which, in the majority of eases, has but little evidence for its support. 

These eysts present problems of special clinical, pathological, and indus- 
trial interest and importance. The results of a study of twenty examples of 
cysts of the hand and fingers together with a brief review of the literature 
is here given. Their general features may be best exemplified by some 
t 3 q)ieal cases. 


CASE fflSTORIES. 

I. NO HISTORY OF INJURY BUT A BREAK IN THE SKIN. 

Co 9 c 1. — .'V male, aged 40. engaged in active work on the permanent way of 
the railway’s, sought attention for a swelling in the palm of the left hand. Thirty- 
five years before this, in the region of the swelling, he had had a ’poisoned' hand, 
which had burst. .-Vftcr healing, a small 'lump' had remained and continued 
without an\- marked variation in size until, three months before seeking attention, 
it commenced to swell rapidh’. 
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On examination there was seen an irregularly smooth, soft swelling, about 
2 J- in. in diameter, occupying the region between the base of the ring and little 
fingers and the proximal crease of the palm (Fig. 24 ). 

The cyst was removed under local anxsthesia without difliculty. It was more 

extensive than the examination suggested and -was 
lohulatcd, conforming with re.striction.s imposed on it 
bj’ the surrounding structures (Fig. 25 ). 

It was found to contain a curious fatty substance 
which differed from sebaceous material, however, in 
being less greasy, more gritty, and showing a crystal- 
line sheen. On section of the cyst (Fig. 20 ) the 
contents were found to sejiaratc easily from the wall 
except at one place, where the material was harder, 
laminated, and closely adherent to the wall. This 
material was thought to be keratin, and subsequently 
proved to be so. 

Microscopic examination of the wall showed that 
it was lined in part of its extent by a squamous 
epithelium without papilla?, and throughout the 
remainder by connective tissue containing spaces 
originally occupied by fatty material or cholesterol, 
around which there were giant cells of the foreign- 
body tj'pe. Phagocytic cells and numerous endo- 
thclioid cells, fibroblasts, small round cells with 
occasional ))ol}’inorphonuclear 10110003408 were also 
present. The cj’st contents were mainlj- tj’pical 
cholesterol crj’stals in one part and keratin in the other. In frozen sections 
small amounts of fat and fattj' acid were demonstrated bj' their staining reactions 
to Nile blue, Sudan III, and neutral red. A minute quantit.v of double-refracting 
material, which also stained red with 
Nile blue, was present. 



Fig. 2 +. — Case 1. Draw- 
ing of tlio left hand. Tlio 
cyst was lolnilatod and fluc- 
tuant. (See Fig. 25.) 



Fig. 25 . — Case 1. Photograph of the 
specimen removed. The irregularly elongate 
jiortion projected, in the palm, towards the 
wrist and was not obviously palpable before 
operation, (x i.) (See Fig. 20.) 


Fig. 20. — Case 1. Photograph of the 
cyst shown in Fig. 25 after section. It 
was filled with material resembling sebaceous 
matter except that it was more gritty and 
crystalline and less fattj-. 


Chemical investigation of the cyst contents showed that about half the contents 
was fatty material and the other half protein. Of the former, 98 per cent was 
cholesterol, nearly 2 per cent was fat, and the small remainder was fattj^ acid. 

Bacteriological investigation revealed no organisms in the cyst or its contents. 
Examination of part of the cyst contents by the antiformin method for tubercle 
bacilli was negative. 



EPIDERMOID CYSTS OF HANDS AND FINGERS 31 


II. NO HISTORY OF INJURY. 


Case 2. — A male, aged 4G, a rat-catcher, was treated for a swelling on the palm 
of the right hand. He had had this for six years ; it was not painful, it had not 
been tender at any time, and there had been no marked increase in size. He could 
recollect no special injurj' to the hand. A rounded swelling about 1 in. in diameter 
was removed from the region of the base of the ring finger. The cyst was similar 
to that described in Case 1, except that its contour was ovoid. 


Case 3 . — A male, aged 35, by occupation a pile-driver, sought treatment for 
a swelling on the palmar aspect of the base of the little finger which he had noticed 
for eight weeks and which had been becoming larger during that time. There had 
been no special injury, though he had often bruised 
his hands. He could remember no injury with any 
breaking of the skin in this region. A typical cyst 
-J- in. in diameter was removed. 

III. INJURY BUT NO BREAK IN SKIN. 

Case 4. — A male, aged 54, who had been attend- 
ing a medical out-patient department for treatment 
for paresis of a lower limb which was due to a spinal- 
cord lesion. He had two swellings, one in the distal 
part of the first finger, and the other in the proximal 
part of the ring finger (Fig. 27). These caused some 
inconvenience when using his stick. 

The swellings were oval and soft, and appeared 
to be attached diffusely to the skin. They were not 
attached to the deeper structures. The patient had 
noticed the swelling on the first finger since running 
a thorn into it several months before the time of the 
examination. As for the other, he was a boot maker 
by trade and used to run the laces through his fingers 
always in the same place. The cyst developed at this 
site. There had never been a wound at this spot. The 
C3'st had been present for nearlj^ a j^ear. Both cj'sts 
were found to be tj’^pical epidermoid cj'Sts (Fig. 28). 



Fio. 27 . — Case 4. Drawing 
of tlie liand showing two 
cysts. The cyst in the ter- 
minal f)6rtion of the first 
finger developed after a per- 
forating injury, and that in 
the proximal portion of the 
ring finger after non-perforat- 
ing trauma. {See Fir/. 2S.) 



Flo. 28 . — Case 4. Low-power photomicrograph of the cyst taken from the proximal 
part of the ring finger {see Fig. 27). It is lined in part of its extent by sf|uamou-s epithelium 
(without papilla?) which is forming keratin {see Figs. 29, 30). The remainder is lined by 
connective tissue containing cholesterol and fat ervstals and numerous giant cells. (.S’cc 
Figs. 29, 32). ( X 7.) ' 
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Case 5. — A youth, aged 18, while fielding at crieket was struek over the head 
of the first metacarpal by a fast-travelling ball. There was immediate pain and 
swelling. A few days later the swelling measured about J in. across and was tender 
on pressure. This remained, and six weeks later a cyst was removed. It con- 


tained old blood, in which there were .some cholesterol crj’stals. The wall was 
fibrous and there were numerous phagocj-tic cells and giant cells in the wall. 
No definite epithelial cells could be 

found. This cyst was considered to be - 

an early stage of the typical traumatic - ' , 

epidermoid cyst. ’ • ■ " ■ " ‘ r 



Fig. 29. — Photomicrograph of por- 
tion of tlie wall of tho cy.st (see Fig. 28) 
showing the junction of tho stratified 
epithelium and the connective tissue 
lining. (X 50.) 


Fig. 30. — High-power photomicrograph 
stiowing tlio clmrncter of tlie squamous 
epithelium ; tlicrc are no papilltc, a well- 
developed stratum granulosum, and a largo 
amount of keratin.' (X 410.) 


Case 0. — A labourer, aged 32, while breaking stones jarred his hand with the 

handle of his hammer. This remained tender for 
^ < A some time, and within a few days he felt a ‘hardness’ 

\ in the region. He noticed no alteration until ten 

V\\ \ 1 \ months later a ‘lump’ appeared at the site of the 

\ \\ \ 1 injury- This increased in size until eleven weeks 

^ \ \\ \j 1 later a cyst l-I in. in diameter was removed. This 

j A '■ ' cj'st was similar to the others described. 

V i / '! Case 7. — A gardener, aged 42, bruised his hand 

y - — f ut the base of the middle finger while shovelling 
\. ' / ./ earth. He noticed a small nodule after a few days, 

but this gave him no trouble and he continued 
\- ( work. Eight months later he noticed that this 

Y \ / ‘lump’ was increasing in size, and nine weeks after 

(■ _ j observing the increase he sought attention. A rounded 

t ! cystic swelling about J iu. to 1 in. in diameter was 

found {E/g. 31). This was removed, and proved to 

Fig. 31. — Case 7. Drawing of be a typical epithelium-lined cyst, 
the cyst of tho hand. J S' f J 


IV. INJURY WITH BREAK IN SKIN. 


Case 8. — A labourer, aged 38, had his right hand caught between two heav}^ 
packing cases. The skin was burst in the palm for J- in. and there was considerable 
bruising of the tissues. The wound healed without trouble, but a small lump 
remained under the scar. Seven months later this nodule began to enlarge, and 
continued to do so until it was over 1 in. in diameter. It was found to be a cyst 
similar to those already described. 
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V, INJURY WITH PERFORATION OF SKIN. 

Case 0. — A wharf-labourer, aged 28, received a wound from a sharp hook. 
The wound healed ■without eomplication and he continued work. Five months 
later a swelling appeared in the subcutaneous tissues at a short distance from the 
sear. This gradually became larger until it was 1^- in. in diameter. The cyst was 
similar to those already described. 

HISTORICAL. 

Epithelial cysts lined by squamous epithelium were first described by 
Rizet'*® in 1866. He applied the term ‘dermoid cysty and this view of the 
nature of the cysts was supported by several obser\'ers.^- *-■ This 

term may still be found in the literature.^® Even modern text-books sponsor 
this view, and state (though not specifically referring to the hand) that such 
cysts are congenital in origin. 

Following RizeFs description, a number of cases were described, and it 
was noted that the epithelium was not true skin in that it did not possess 
papilla;, and in 1881 Troquart gave to these cysts the name ‘kystes epider- 
miques’. The contents of the cysts were obser\'ed to be like those of 
sebaceous cysts. Several specimens of cysts of this type were shown before 
the London Pathological Society, and two of these were called ‘sebaceous 
cysts’ by Bowlby® and Poland.'*® Villar ®® and Darier®® used the term 
‘kyste epidermique a contenu sebacee’. This terminology' was followed 
by many writers, and indeed may still be encountered.®® It was found, 
however, that sebaceous glands are not present in the palm of the hands, 
and Kiister,®" in order to support the sebaceous-cyst hypothesis, postulated 
that they must occur at times ; but extensive im estigations have shown 
them to be invariably absent. 

!Many of the preceding writers had observed that the development of 
these cysts was associated with injury, and indeed suggested that epithelium 
had been carried into the subjacent tissues. The relationship, however, was 
now emphasized by the use of such terms as ‘kystes epidermiques trau- 
matiques’,®® ‘kyste epidermique consecutif a la traumatisme’,®®’ ®® ‘traumatic 
epithelial cyst’,®* and ‘traumatische Epithelcysten’.®’ It will be seen that 
the recognition of the importance of trauma was becoming general. 

In an interesting paper embodying the investigation of three cases, 
Peraire’® in 1892 reviewed the literature and emphasized both the relationship 
of the cystic development to trauma and also the difference of the cyst 
content from sebaceous material, and suggested the term ‘kyste epidermique 
traumatique a contenu d'apparence sebacee’. 

^luch discussion occurred as to the nature of the cysts. Garre.®' for 
example, considered that they were due to implantation, which view was 
accepted by almost all writers, and that various appearances could be found 
according to whether the displaced epithelium retained its connection with 
its nerves and blood-vessels. If this last pertained, then papillse remained : 
but if the connection were lost, then only squamous epithelium developed 
from the transplanted cells. Experimental work on the growth of epithelium 
after transplanatation. particularly that of Kaufmann.®® was quoted in 
support of the implantation view. On the other hand. Franke*® pointed out 
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that a number of cases were not associated with trauma, and deduced that 
the cysts were due to tlie late growth of latent embryonal cells. 

During this time other hypotheses had been suggested, and the termino- 
logy dependent on these used, such as ‘pearl tumours’ {‘cholesteatomata’)i® 
and ‘atheromatous tumours’.-® One writer®® spoke of ‘heterotopie atheroma- 
tous development’. Other terms, which are, however, merely modifications 
of those already given, are ‘epidermal cyst’.^ ‘dermal cyst’.- and ‘kystes 
dermoides traumatiques’.®® As already stated, they are also frequently 
referred to as ‘implantation c\'sts’. 

During the last thirty years there have been a number of references to 
these cysts in French, German. Italian, and Russian literature, but there 
has been a curious silence in English writings, the only statements being 
those found in text-books or incidental references in papers dealing with 
general problems.®^ Many of the references are to ‘traumatic epidermoid 
cysts’, but it is proposed to show that the term ‘post-traumatic’ would be 
more satisfactory. 

CLINICAL CHARACTERISTICS. 

The patients who de%'elop these cysts almost always follow an occupation 
in which the hands and fingers are liable to trauma, e.g., labourers, carpenters, 
gardeners, etc. They may develop in individuals who support themselves 
by means of sticks, e.g., in the case of partial paralysis. Some patients who 
do not follow arduous occupations develop cysts after injuries, e.g., street 
accidents. 

The type of trauma is of special interest. In the majority of cases 
following trauma reported in the literature the injury has been a perforating 
wound or a crush with laceration of the skin. Though such conditions were 
present in six of the present series, an important observation was that six 
cases followed non-perforating wounds — jars, non-lacerating crushes, and 
such traumata. 

Absence of trauma in some cases (seven in the present series) presents 
a serious problem, since cysts identical with the post-traumatic ones occur 
without history of injury. In many cases, however, the occupation makes 
the occurrence of traumata almost certain and also the overlooking by the 
patient of traumata in one particular spot likely. This leaves very few cases 
in which an injury does not appear to have preceded the cystic development. 
The cases which form the basis of this paper may be classified as follows : — 

No history of injurj’ but a break of the skin . . 1 Case 1 

No historj' of injurj’ . . . . . . 7 including Cases 2 and 3 

History of injurj' without breaking of skin . . 0 including Cases 4, 5, 6, and 7 

History of injury with breaking of skin . . 2 including Case 8 

Historj' of injury with perforation of skin . . 4 including Cases 4 and 9 

Total .. 20 cysts, 19 cases 

The age of the patients falls between the second and the seventh decades. 
The average age in this series was 41 ; the youngest was IS years and the 
oldest 64 years. Johnson®* described a cyst in a patient aged 7i years. Males 
are most commonly affected (16 out of 19 cases), but this, like age, is probably 
subsidiary to trauma. 
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A most important feature is the latent period between the injur}’’ and 
the onset of the development of the cyst. The latent period may result in 
the patient’s forgetting the injury. In those eases where the injur}' occurs 
during work, the necessity for correlating such cysts -with the injury for 
insurance purposes is obvious. The cysts commence to develop any time 
from a few months up to several years after the injur}'. This latent period 
is emphasized by the term ‘post-traumatic epidermoid cyst’. Frequently a 
small nodule or thickening is present at the site of the injury, and this remains 
until, after some time, the cyst commences to enlarge. Once commenced, 
the enlargement is rapid, so that a cyst may become to 2 in. in diameter 
in less than three months. There is seldom any pain associated -v^-ith the 
cysts. Tenderness may be present during the growing period. 

Examination of the cyst reveals a rounded, sometimes lobulated, semi- 
fluctuant or elastic mass occupying some portions of the palmar aspect of 
the fingers or hand. Cysts of the finger are almost invariably ovoid. They 
may be adherent to the skin or the subjacent structures, e.g., tendon, or to 
both. On the other hand, they may be free of these structures, though the 
size and tenseness may prevent such freedom from being demonstrated. 

If they are aspirated, white greasy material will be obtained containing 
cholesterol crystals in large amount and a little fat. 

They rarely become infected, but they may burst externally as the result 
of further injury, as happened in one case of this series. 

Diagnosis is usually easy. If there is a histor}’ of injur}' or a scar, a 
‘fibroma’ round a foreign body must be considered. Usually this is a much 
harder nodule, but occasionally the diagnosis is not complete until the nodule 
has been removed. In the absence of any injur}', ganglion or tumour of the 
tendon-sheath must be included in the differential diagnosis. Usually, how- 
ever, the traumatic cysts are much more superficial than other cysts or 
nodules. 

Removal of these cysts is usually easy. They separate readily from the 
surrounding tissues. 

Complications. — Cysts similar to those occurring in the pulp of the finger 
may be found also in the phalanx. The relationship of these to the cysts in 
the soft tissues of the fingers and hand is often not evaluated adequately, as 
shown by the use of such phrases as ‘sebaceous cyst of a phalanx’--; “at 
some distant period, a deep puncture wound of the end of the thumb must 
have carried epithelial cells into the phalanx . . . ” ; “ unfortunately no 

history of such accident could be obtained ”. The general interrelationship 
of the bone and subcutaneous cysts is well discussed by Behrens.* 

In some eases the cyst of the phalanx follows a perforating injury. In 
that described by Friedlander*® the injury was a shell wound, and subsequently 
Professor Gruber, of Gottingen, demonstrated the presence of epithelial 
masses occurring in the tissues down to the bone. That the injur}' resulted 
in transplantation of tissue here seems to be probable. Even in this case 
the relationship to the perforating trauma is not absolutely definite, since 
the cyst did not become apparent until after a second injury (blow by a 
hammer). 
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MACROSCOPIC APPEARANCE. 

The c3’-sts are usuallj’- rounded or ovoid, particularlj- those in the 
fingers. C\'sts of the palm maj^ be less regular in outline (see Fig. 25), having 
evaginations in various directions -whose form is controlled the surrounding 
muscles and other tissues. 

The wall varies from { in. to jV in, in thickness, usualh' uniform 
throughout, but in the larger examiiles the thickness varies in different parts. 
Frequentlj^ the thickest portion is that nearest the skin, and this part also 
is tougher owing to keratinous material. 

The inner aspect is rough in some parts, smooth in others, depending 
on whether, after removal of contents, some arc still adhering to it (see Fig. 
28). Laminated keratin is stronglj’ adherent and can onlj" be removed 
bj’’ tearing the wall. 

The contents, though superficialh' resembling sebaceous material, are 
morphologicalh’, microscopicalh', and chemicalh’- different. jMacroscopically 
they are more gritty and less greasj', contain definite keratin masses, and 
possess a crj'stalline sheen. 


MICROSCOPIC EXAMINATION. 

The cysts consist of a fibrous wall with an inner lining. The fibrous 
wall varies in thickness and densitj'. In some cases it is merely dense fibrous 
tissue (Fig. 32) ; often relatively acellular and hvalinized (Figs. 33, 34). 
Thin-walled blood-vessels run for considerable distances in the Avail. 
Nearer the cavity it becomes more cellular and contains numerous chole- 


sterol crystals. Smears of the con- 
tents shoAV the tyjAical fiat crystals 
with re-entrant angles. 



Fig. 32. — Photomicrograph of portion 
of a cyst wall showing the structure of 
the connective-tissue lining, (x 70.) 



Fig. 33. — Photomicrograph of portion 
of the wall of an epidermoid cyst. There 
is no definite lining and the cyst contents 
are indirect contact with connective tissue. 
(X 85.) 
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In the immediate neighbourhood of the cyst wall there are numerous 
blood-vessels and ner^'cs. Groups of cells which are difficult to identify are 









<• 






Fig. 34. — Photomicrograph shovring the layer of flattened cells 
on the surface of the connective tis^e. (x 180.) 


also found {Fig. .35). In a few cases I have been able to identify 
them as epithelial cells. A number of authorities regard them 
as being groups of sudoriferous gland cells. 





■ 





Fig. 35. — -Drawing of part of a section of an epidermoid cyst showing portion of 
the wall lined by squamous epithelium which is forming a large amount of keratin, and the 
remainder lined by connective tis.sue containing foreign-body giant cells. 


The lining is in part squamous epithelium and in part connective tissue 
{see Fig. 28). The connective-tissue lining shows (in paraffin section) numer- 
ous spaces^ and surrounding these are foreign-body giant cells of varjdng 
sizes and shapes {Fig. .36). In some sections polymorphonuclear leucocytes 
are numerous, though their significance is doubtful. No evidences of bacteria 
are to be found in sections or contents of the cysts. In some areas the cells 
of the connective tissue are invading the contents of the cyst {see Fig. .33), 
and such areas show all gradations {see Fig. 36) to other parts where the 
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Fig. 30 . — Case 1. Photoinicrogrnpli 
of portion of tlio wall of tlic cyst 
showing the cholesterol crystals ami 
giant cells in the wad, (x loO.) 



Fig. 37. — Photomicrograpli of portion of 
the wall showing excessive Icoratin forma- 
tion. Cysts of this typo wore, no doubt, 
the reason for the term ‘ cholesteatoma ’ 
which was applied to these cysts. (X 2C.) 



Fig. 38. — Low-power photo- 
micrograph showing an island 
of squamous epithelium in the 
wall. (X 18.) 


Fig. 39, — Photomicrograph showing the epithelium 
in a part where it appears to be developing. Some 
of the cells are columnar in form. (X 405.) 
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connective tissue is covered by a definite layer of flat cells (see Fig. 34). 
On two occasions I have examined cysts which appeared to be of the same 
t\’pe, as far as could be determined by clinical and macroscopic examination, 
which possessed no epithelial lining at all, but were lined entirely by the 
connective tissue. 

The well-developed epithelium has a definite basal layer of cuboidal cells, 
several layers of prickle cells, one or two layers of pigmented cells, and super- 
imposed keratin (see Fig. 30). The amount of keratin is often large, giving 
rise to the use by some of the older A\Titers of the terms ‘pearl tumour’ or 
‘cholesteatoma' (Fig. 37). Papilla: arc very seldom present. They are 
pictured by Garre^" and Nichol- 
son,®^ and I have obser\'ed them 
in a cyst in the foot. The squam- 
ous epithelium may end abruptly 
(.see Fig. 29), but it often gradually 
fades into non-epithelialized areas 
(Fig. 38). Islets of epithelium may 
be found in various parts of the 
wall (Fig. 38). 

All of the epithelium is not 
typically squamous. Certain of the 
epithelial Islets consist of a flat- 
tened squamous epithelium. Some 
of the cells in such areas are 
columnar (Fig. 39), and some of 
the epithelium, though only two 
or three cells thick, produces kera- 
tin (Fig. 40). 

It is usually stated that these 
cysts are never completely epithe- 
lialized, but always show an area 
of connective tissue ■where absorp- 
tion of the epithelial secretion is 
apparently occurring. This has 
been my experience in all but two 
cases, in which every part of the wall examined possessed the squamous 
epithelial lining. 

Nature of the Contents. — The contents of the cysts differ from those of 
sebaceous cysts and from those completely lined by squamous epithelium. 
It is usually stated that in sebaceous cysts there is a considerable amount 
of fat, fatty acids, and a small proportion of cholesterol. In the traumatic 
cysts the proportion of cholesterol is very high and the amount of fat very 
small (see Case 1). There is also a considerable proportion of keratin. 

HYPOTHESIS OF MODE OF FORMATION OF THE CYSTS. 

The principal hypothesis accepted at the moment is that postulated by 
most of the older writers, i.e., implantation of epithelium. This opinion 
has suffered minor alterations, but the underlying idea remains. Figures 



Fig. -K ). — Photomicrorrraph 5jhowin;:f the wall 
with spaces and giant cells in the connecti\'e tLs-sue, 
which is covered by a verj* low poorly developed 
squamous epithelium forming keratin. *( / 150.) 
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illustrating the supposed sequence of events are to be found in various 
papers, e.g., tliose of Garre^^ and Le Fort.^® It is possible that this is 
the explanation for some cases but not for all. The claim for this view 
depends on three observations : (1) A perforating wound sometimes pre- 

cedes the development of the cj'st ; (2) The cyst is lined by squamous 
epithelium ; (3) ExjJerimental implantation of skin results in the formation 
of an eioithelium-lined C3'st. The arguments which ma}”^ be raised against 
this view are : — 

1. In many cases the injurj*^ is not of the perforating tjqie, and a con- 
siderable number of cases do not give a historj" of trauma. It is unlikely 
that perforating injuries would be overlooked, but smaller, non-perforating, 
possiblj' jarring injuries without loss of continuitj’^ of the surface might be 
forgotten. 

2. The irresence of the latent period between the injurj' and the develop- 
ment of the c3'st makes it improbable that actual implantation of the 
surface epithelium occurred. Implantation of tissue usualh' results in the 
immediate formation of a mass (often e3'stic) arising b3’’ growth of the im- 
planted tissue. Animal experiments"® result in the formation of a cyst in 
a comparativel3’’ short time, while considerable periods, even 3'ears, may 
intervene in the type of case here described between the injur3- and the 
development of the C3'st. 

3. The method of development is also peculiar. After the latent period 
the C3'st becomes large relativeh^ rapidh'. In cases of known implantation 
the C3fsts come to a definite size and then grow more slowh' or ma3’^ even 
retrogress. 

4. The epidermoid nature of the Avail does not necessarih' support the 
implantation h3^pothesis. 

Tavo t 3 'pes of epithelium ma 3 ' be found : (1) A squamous epithelium 
Avithout papillae — hence the term ‘epidermoid as applied to these C3"sts ; and 
(2) Squamous epithelium Avith papillae, Avhich is uncommon. 

A simple squamous epithelium arises so readih' from epithelia of A'arious 
t 3 qAes that the mere presence of tissue shoAving squamous characters does 
not indicate the origin from skin. Chiari has shoAvn that certain subcutaneous 
C 3 'sts arise from the glands in the skin. EAmn the squamous epithelium Avith 
papillae is not incAutably deriAmd directh'^ from the OAmrl 3 nng skin. HoAVCA’er, 
CAmn if those C 3 'sts Avhich are so lined are regarded, from the nature of the 
epithelium, as due to implantation, such cases do not alAva3's ghm a history 
of perforating injur3x 

Thus the CAudence, at first sight so strongty in faAmur of the implanta- 
tion h 3 'pothesis, actually is feeble and does not uphold the A’icAv. 

Man3^ curious forms of epithelium are found in these C3^sts. Usuan3" it 
is stated that the squamous epithelium becomes flattened b3' pressure — a 
process, in vieAV of the groAvth of cells under considerable pressures, and 
because such pressures are h3'drostatic, difficult of explanation. On the 
other hand, the presence of columnar cells in some parts {see Fig. 39) and 
the small areas of Avell-dcA^eloped epithelium tailing off into non-epithelialized 
parts of the Avail Avithout any eAudence of degeneration in these areas, 
suggests that the epithelium has arisen secondarily. This is also supported 
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by the appearance of the epithelium in places where it is poorly developed 
{see Figs. 38, 40). The problem, then, is the origin and nature of the 
epithelium. 

Origin of Epithelium. — There are three possible modes of epithelial 
development : (1) By implantation of whole skin ; (2) By separation of 

some few eells of the deeper layers of the epithelium ; (3) By develop- 

ment from some other source. 

1. This method of formation has been considered already. 

2. This suggestion is similar to that of Garre in whieh the implanted 
epithelium has lost its eonnection with nerves and vessels. It will not explain 
those cases, however, in which the injury is slight or where it is an irritation 
rather than definite injurJ^ It would surely require considerable force to 
project epithelial cells for several millimetres, in some cases, through the 
dense fibrous connective tissue. 

One curious feature of epidermoid cj'sts is the presence of a definite layer 
of connective tissue between the cyst and surface epithelium, the papilla; 
not being distorted by presence of the cyst. This suggests that the cyst 
commences to form in the deeper layers of the dermis or in the subcutaneous 
tissues. 

3. The development of the epithelium from sudoriferous glands is a 
satisfactory theory explaining most of our observations. 

In 1905 Pels-Leusden^® made the suggestion that the epithelium did 
not arise from the surface epithelium, and concluded that this epithelium 
probably arose from the cells of the sudoriferous glands and their ducts. 
(The absence of sebaceous glands from the palm of the hand has already 
been noted.) 

E.xamination of the walls of cysts shows that the squamous epithelium 
frequently develops first, or at least is to be found, in that part of the wall 
near the skin, and examination of the wall in this region shows some sudori- 
ferous glands. Le Fort^^ mentions the occurrence, in the neighbourhood of 
the wall, of cells which, although he regards them as displaced squamous 
epithelium, are probably of gland origin. Such groups of cells are to be 
found in the neighbourhood of the walls of most cysts. Glands and cell 
groups occur mainly in that portion of the wall of the cyst which is near the 
skin. In two cases of this series sudoriferous glands were particularly 
numerous. 

The mode of development is probably as follows : The injurj^ results 
in a hrematoma,® or in some cases probably a chronic inflammatory focus 
(traumatic in origin) resulting in the formation of a cyst (Case 5). This 
cyst at first contains fluid and degenerating material. It may remain 
in this form, or even retrogress slightly, during several montlis. The 
presence of the cyst, possibly the irritation due to its contents, causes 
proliferation of the sudoriferous glands in the neighbourhood. Some of 
these reach the surface of the cyst, where they proliferate — first as 
columnar cells, then they rapidly stratify and keratinize. An alternative 
is that some of the cells of the glands are incorporated in the original 
injured area, and grow, thus forming a cyst. At present it is not possible 
to prove cither suggestion. 
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It is when the epithelium forms tliat the cyst commences to grow 
in size, probably ow'ing to the accumulation of the products of the epi- 
thelial activity. 

It is probable that with further information it may be necessary to 
modify the view of the origin of the epithelium, but the important feature 
is that the cysts are not always due to ‘implantation’ of skin. 

SUMMARY. 

1. Cysts of the palmar aspect of the hand and fingers arising after trauma 
and lined by squamous epithelium arc common. 

2. The trauma is not necessarily of perforating character ; jarring 
injuries produce a similar result. In a certain number of cases no history 
of injury is obtainable. 

3. There is usually a latent period between the injury and the develop- 
ment of a cyst. 

4. The term ‘post-traumatic epidermoid cyst’ is suggested as emphasizing 
this feature. 

5. The cyst often develops rapidly once it commences. 

6. The cysts arc benign and easily removed. 

7. The squamous epithelium lining them, in the majority of cases, does 
not arise by implantation from the skin. 
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AN INVESTIGATION OF 742 CASES OF HEMATURIA. 

Bv R. K. DEBISXHAM, 

SUnOEO.V TO OUT-PATIKNTS, Ql’i:i:N’*S HOSPITAL, IIIIIMIN'OIIAM ; 

LATE SURGICAL FlUST ASSISTANT, THE LONDON' HOSPITAL. 


A STUDY lias been made of 74-2 consecutive cases of lucinaturia whieli attended 
the Genito-urinary Department of the London Hospital under the care of 
Mr. Hugh Lett during the years 1 92-1— 30. The majority were treated entirely 
in the Out-patient Department ; the remainder were admitted to the wards 
either direetly or after a preliminary investigation in the Out-patient 
Department. 

The object of this study was to find out the various causes of ha;maturia, 
and to diseover, if iiossible, what happened to those eases that were unex- 
plained in spite of investigation. Letters were written to all patients in whom 
the bleeding had not been satisfaetorily explained, to find out what had 
happened to them, and, if necessary, they were asked to attend for further 
investigation. 

The paper is divided into three main sections : (1) A general consideration 
of the causes of Incmaturia, sex incidence, age ineidence. severity of the bleed- 
ing, and the common causes thereof. (2) A consideration of the various 
conditions giving rise to luematuria ; the relative importance of the main 
s 3 miptoms is evaluated. (3) Consideration of the unexplained eases, with 
the results of the follow-up investigation. 

Patients in whom red blood-corpuscles could be found onh' on micro- 
scopical examination of the urine are not included in the investigation. The 
presence or absence of haematuria was noted when the historj’’ was taken. 
The routine investigation included the clinical testing of the urine in the 
department, and examination of twentj’-four-hourlj' and sterile specimens in 
the clinical laboratory’’ whenever nccessarju An X-ray^ examination of both 
kidnej’s and bladder was made as a routine. Every’ case Avas examined with 
the cy’stoscope unless there Avas some definite contra-indication. Urethroscopy 
Avas performed AA’here necessary. If the case required it, the patient Avas 
admitted into hospital for py’elographyq renal efficieney tests, and any other 
necessary investigations. It must be mentioned that these cases attended 
this department before intraA’enous py'elography’ AA'as aA’ailable for inA’estigation. 

The tAA'o sexes liaA’e been studied separately’ according to the scA’erity’ of 
the hffiinaturia and grouped as folloAA’s : — 

Group A . — When hasmaturia AA-as the presenting sy’inptom. 

Group B . — When hasmaturia Avas an important sy’mptom. 

Group C. — When hacmaturia had occurred, but AA’as slight and formed 
merely an incident in the history. 

Fig. 41 is a chart to illustrate these groups and to indicate the various 
causes of haematuria. 
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C HART TO INPICATE THE VARIOUS CAUSES OF HAEMATURIA WITH THIL SEVERITY OniiC SYMPTOM. 
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Conclusions draion from the Chart . — Hicmaturia is mucli more common 
in men than in women ; the proportion is more than two to one. 

Inflammatory conditions of the genito-nrinary tract arc the commonest 
causes of hrematuria in M’omcn, wliereas papilloma or carcinoma of the bladder 
is the commonest cause in men. 

In older men, from 50 upwards, the prostate is a very common cause 
of hrematuria— either from simple enlargement with congestion of the veins 
over it, or much less commonly from carcinoma of the prostate. 

The inflammatory conditions occur earlier in life, especially between 
the ages of 20 and 40, the incidence of this trouble rising rapidly from the 
age of 20 onwards. In the female se.\ this is largely accounted for by child- 
bearing. Pj^elitis of ]5rcgnancy. cystitis due to infections resulting from 
parturition, a subsequent cystocclc. together with the short female urethra 
which predisposes to ascending infection, constitute important factors which 
favour the occurrence of inflammatory troubles in women between these ages. 

On the other hand, if a man complains of hicmaturia as the presenting 
symptom there is almost a 50 ])cr cent chance that it is due to either a papilloma 
or a carcinoma of the bladder — in this scries, 97 cases of hmmaturia as a 
presenting symptom were due to this cause, and 100 cases were due to other 
causes. 


HiEMATURIA AS THE ONLY SYMPTOM. 

Men. — In the case of a man, if hacmaturia is the onhj symptom, there is 
a two to one chance that it is due to a papilloma or carcinoma of the bladder. 
There were 05 cases of hicmaturia as an only symptom ; of these 44 were due 
to a papilloma or carcinoma of the bladder, and 21 were due to other causes, 
and, in spite of full inA'^estigation, only 9 of these cases could be exjilained 
completely Avhen investigated. 

Of the 12 unexplained eases, 1 Avas proA^ed later to be due to renal calculus, 
6 remained perfectly Avell, 1 died eight years later of carcinoma of the pros- 
tate, and 3 said that they had had recurrences of the hmmaturia on one or tAvo 
occasions after attending hospital. These, hoAVCAmr, Avere perfectly Avell AA’hen 
Avritten to one year, four and a half years, and fiAm years later, and though the 
hicmaturia had been ‘unexplained’ at the time, the patients A\'ere none the 
Avorse in consequence. 

Of the 9 explained cases the causes of hicmaturia Avere : Prostatic enlarge- 
ment 3 cases, pyelitis 2, carcinoma of prostate 1, renal calculus 1, varicose 
veins of bladder 1, Amricose veins of urethra 1. 

Women. — There AAcre 10 eases of hicmatui’ia as an only symptom in 
Avomen : Papilloma of bladder 3, renal calculi 2, nephritis 1. And of 4 unex- 
plained cases, 2 later passed stones (though X-ray examination had been 
negathm), 1 remained perfectly Avell, and 1 could not be traced. 

HiEMATUHIA IN THE VARIOUS DECADES OF LIFE. 

The graph {Fig. 42) indicates the relatiAm frequency of the A'arious causes 
of bleeding at the different age periods. The common causes of haematuria 
are grouped together thus : (1) Inflammatory causes (pyelitis, pyelo-cystitis, 
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Fig, 42. — Grapli indicating the relative frequency of the various causes of bleeding at 

the different ago periods. 
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cystitis, lii'ostato-cystitis, urethritis, pyonej)hrosis, etc.) ; (2) Calculi (renal, 
ureteric, vesical, and urethral) ; (3) Tuberculosis ; (4) Neoplastic (papilloma 
and carcinoma of the bladder and carcinoma of the kidney) ; (.5) Prostatic 
(simple enlargement and carcinoma). 

The graph shows that : — ■ 

1. Hacmaturia during the first two decades of life is rare. 

2. In both sexes innammatory causes and calculi are the commonest 
causes of hacmaturia during the first four decades of life. 

3. Inflammatory causes in females reach their ]rcak in the fourth decade 
of life ; there were 38 cases during this decade. 

4. Neoplastic conditions begin to be common during the fifth decade of 
life, and reach their peak, in both sexes, during the sixth decade. In the 
sixth decade they form the commonest causes of Incmaturia in both sexes. 

5. In the sixth and seventh decades of life the prostate is a very common 
cause of bleeding. 

6. In every decade of life hacmaturia is more common in males than 
females ; this preponderance is most marked after the age of 50. and is then 
especially due to the greater frequency with which bladder growths occur in 
men than in women. 

An analysis of the complete list of cases shows the following : — 

First Decade (age 1 to 10). — Calculi and jn-clitis were almost the only 
causes of bleeding during the first decade of life ; jiyelitis or cystitis or both 
being the only causes in girls. 

Second Decade (age 11 to 20). — 

Boys. — Inflammatory conditions (pyelitis and cystitis) are the eommonest 
causes of hacmaturia in boys during the second decade ; tuberculosis and 
calculi come next. 

Girls. — Hacmaturia during the second decade is rare, there were only 
5 cases ; 2 were caused by stone, 1 by tuberculosis. 1 by pyelitis, and 1 by 
a foreign body in the bladder. 

Third Decade (age 21 to 30). — 

Men. — Pyelitis and cystitis, tuberculosis, and stone are the commonest 
causes (in this order). The only neojilastic conditions that occurred during 
this decade were 3 cases of papilloma of the bladder : there were no cases 
of neoplasm during the first two decades of life, and the condition is rare in 
the third decade. 

Women. — Pyelitis and cystitis were much the commonest causes ot 
hacmaturia ; then followed tuberculosis and stone. 

Fourth Decade (age 31 to 40). — 

Men. — Inflammatory conditions (ej'^stitis and pyelitis) are still the com- 
monest causes of hacmaturia, followed by stone, papilloma of the bladder, 
and tuberculosis respectively. This was the first decade in which there were 
any cases of malignant disease (2 cases of carcinoma of the bladder). 

Women. — Inflammatorj^ conditions (pyelitis and cystitis) are again much 
the commonest causes of bleeding ; neoplasm does occur, but is rare. 

Fifth Decade (age 41 to 50). — 

Men. — For the first time neoplasm becomes the commonest cause of hmma- 
turia (papilloma and carcinoma of the bladder). Stone and inflammatoi) 
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conditions (pyelitis and cj'stitis), which are about equally frequent, are less 
common causes, while tuberculosis is rare. 

Women. — Inflammatory conditions (pyelitis and cystitis) are still much 
the commonest etiological factors, stone and gro^rths of the bladder being 
much less frequent. 

Sixth Decade (age 51 to 60). — 

Jlen. — Neoplasm, especially papilloma of the bladder, is the commonest 
cause ; in this decade it is followed by the prostate, with inflammatory 
conditions third. 

Women. — For the first time neoplasm becomes the commonest cause of 
hasmaturia (especially papilloma of the bladder) ; then come inflammatory 
conditions (cystitis and pyelitis), and, thirdly, stone ; aU three of these 
conditions occur with about the same frequenc}' in this decade. 

Seventh and Eighth Decades (age 61 to 80). — 

Men . — Enlarged prostate and carcinoma of the bladder are by far the 
commonest causes of hematuria during these decades ; then follow papilloma 
of the bladder, carcinoma of the prostate, carcinoma of the kidney, and stric- 
ture of the urethra with secondary infection. It will be seen, therefore, that 
the two most imjiortant examinations are rectal examination and cystoscopy. 

Women. — Papilloma and carcinoma of the bladder are the commonest 
causes ; the condition is much less common in M’omen than in men. 


CAUSES OF H/EMATURIA. 


The following table shows the relative frequency of the various causes 
of hfcmaturia. 
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Cystoscopy during an attack of hsematuria is so valuable that if a patient 
comes to hospital during the attack of bleeding he should have a cystoscopic 
examination forthwith, unless there is some definite contra-indication such as 
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acute C 3 ^stitis. Onh”^ in tliis -way can tlic source of the haemorrhage he 
determined accuratel}' ; a earcinoma of the kidnej’^ maj^ be detected thus, 
or some otlicr lesion causing bleeding from one kidney. Or if blood is seen 
coming from both ureteric orifices, the lesion is bilateral, and probably of 
medical rather than surgical interest. 

Not infrequentlj’’ haemorrhage is so great that it is impossible to obtain 
a view of the bladder ; under these circumstances rest in bed is a most 
valuable method of stopping the haematiiria. Other aids are the irrigating 
cystoscope or liquid paraffin as a medium. Sometimes a ej'stogram is 
useful. 

jMarked bleeding from the bladder, or a vcr\' ‘ dirtj' ’ bladder, which takes 
a long time to wash clean, is of course strongh" in favour of a bladder lesion 
rather than of a lesion of the kidnej's, and is cspceialh^ suggestive of carci- 
noma vesicre or tuberculosis. 

The various causes of h.-cmaturia arc now considered seriatim in the order 
shown on the chart. 

Carcinoma of the Kidney (18 cases : 17 men. 1 woman. Average age 56). 
— A surprisingh’ small number of patients proved to be suffering from growths 
of the kidne}’, onh' per cent of the total, and onl\' 2 of these were under 
50 years of age. 

Hfematuria occurred in evcr\' instance of renal growth which attended 
the department : in S cases it was the presenting symptom ; and in 6 the 
first symptom. It was usualh' profuse and recurrent ; in only 1 instance 
was there a single bleeding, and this occurred at the commencement of the 
s 3 'mptoms, a whole 3 'car before the patient attended hospital. 

In 2 cases the growth was associated both with renal calculi and In'dro- 
nephrosis ; it was not possible to $ 03 ' which was the primar 3 '^ condition. 
The possibilit 3 ’' of malignanc 3 ' should be remembered in patients showing 
marked cache.xia, profuse hc'cmaturia, and a big kidne 3 ’' with stones showing 
in the X-ra 3 '. 

Characteristicall 3 " blood was seen coming from the ureter on the affected 
side onR. P 3 ’’elograph 3 " ma 3 ' show either a filling defect, or sometimes 0133 ’' 
be an apparent failure because no opaque fluid enters the renal pelvis, which 
is blocked b 3 '^ growth or blood-clot. 

Papilloma and Carcinoma of the Bladder.— Of all cases of hajinaturia 
23 per cent were explained b 3 ^ bladder growth (in men 27 per cent, and in 
women 14 per cent). Neoplasm of the bladder is the commonest cause of 
ha3maturia in men, and much the commonest cause of it as the presenting 
symptom. jMoreover, bleeding was the most marked feature of all bladder 
growths, and was almost alwa 3 'S the first manifestation. In papilloma of the 
bladder it was the oa/y S 3 unptom in 41 per cent, and the presenting s 3 'mptoin 
in 63 per cent of cases. In carcinoma the percentages were 8 and 47 respec- 
tively. 

Carcinoma occurs at a later age period than papilloma, the average age 
for papillomata being 52 and for carcinoma 61 3 ^ears ; both conditions are 
very rare under the age of 30. Bladder growths are much less common 
in women than in men ; for papilloma the proportions are about 1 woman 
to 4 men and for carcinoma 1 to 5. 
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Carcinoma of the bladder and prostatic enlargement are often associated, 
and may produce somewhat similar symptoms, so that unless cystoscopy is 
performed the former may masquerade as a simple prostatic h^.’pertrophy. 

Enlarged Prostate. — Ten per cent of all cases of ha;maturia in men are 
due to prostatic enlargement, and if carcinoma of the prostate is included, 
the percentage becomes nearly 1.3. 

There were 1.30 cases of htematuria in men over 60 years of age ; .39 of 
these were due to simple prostatic enlargement (.30 per cent), and 42 were 
due to carcinoma of the bladder (.32 per cent), the percentage for the two 
conditions being about the same. Of all cases of hematuria in men over 60, 
84 per cent are caused by the following conditions : — 


Simple prostatic enlargement . . 
Carcinoma of the prostate 

Papilloma of the bladder 
Carcinoma of the bladder 

Stricture of urethra (plus compli- 
cations) 


39 cases 
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42 
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32 


ff 


) 

/ 


43 


4 


The haemorrhage may be associated with the usual signs and symptoms 
of prostatic enlargement, or it may be almost the only symptom. The amount 
of blood varies greatly : there may be a few streaks only, or the urine may 
be a deep red, and clot retention may result. 

Cystoscopy shows that the bleeding is usually due either to engorged 
veins running over the surface of the prostate or to a very congested mucosa 
overlying the gland. Bleeding in the former case tends to be more profuse, 
in attacks ; and in the latter case the hajmorrhage is less and may merely 
cause streaks of blood in the urine. Characteristically the bleeding occurs 
especially at the end of the act of micturition, but this is by no means invariable. 

Blood in the urine ma}’’ result from the complications arising from 
prostatic enlargement ; 8 cases were complicated by vesical calculi, 2 by 
prostatic calculi, 2 by acute prostatitis, and 2 by cystitis. 

Carcinoma of the Prostate. — The hsematuria in these cases conformed 
very much to that found with the simple enlargement. There were 15 cases, 
2 were complicated by the presence of vesical calculi. The average age of the 
cases of carcinoma of the prostate was practically the same as that of the 
cases of simple enlargement. 

Renal Calculi (59 cases : .37 men, 22 women). — The maximal incidence 
was from the age of 20 to 50 in men, and from 40 to 60 in women, but no 
decade was exempt. 

The great majority (46 of 59 cases) had ha;maturia falling under the 
heading of Group B ; it was usually associated with renal pain and conformed 
to text-book description. Occasionally, however, bleeding was the first 
symptom (.3 men and 2 women), and in others (1 man and .3 women) it was the 
only symptom. In addition there were 4 cases in which the bleeding was 
unexplained at the time but later proved to be due to calculi. These patients 
had no pain, and the original X-ray examination was negative. 

The severity of bleeding varies considerably : it may be slight or so severe 
as to cause anwmia. One patient came to hospital with bleeding which was 
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believed to be clue to an injury ; he had slipped and hurt his side. A routine 
X-ray demonstrated the eause of the ‘ injury,’ -whieh was a large renal 
calculus that had remained latent up till that time. The oft-rejicated advice 
to X-ray accident cases again proves useful. 

Ureteric Calculi (25 cases : 22 men, 3 vomcn). — Bleeding was usually 
associated Avith and overshadowed by pain ; it was, however, the presenting 
symptom in one case and the first symptom in another. 

Vesical Calculi (20 eases : 1C men, 4 women. Average age : men 44, 
women 35). — Haematuria Avas usually only slight, though it may occur on 
seA'eral occasions, especiallj' at the end of micturition. In 3 cases only Avas it 
the presenting symptom, all 3 being men of somcAvhat aclA'anced years. 

Urethral Calculus. — There Avas only 1 case of urethral calculus ; it Avas 
a migrator}' calculus, Avhich had formed in the kidney, and caused bleeding 
Avhen it became impacted in the urethra. 

Gravel. — An infant aged 1 year and 0 months had haematuria associated 
Avith pain and frequency produced by the presence of graA'el. The attack AA’as 
not repeated and the child Avas avcII three years later. 

Tuberculosis (38 cases : 25 men, 13 Avomen. Average age : men 30, 
Avomen 30). — Five per cent of all cases of hicmaturia Averc due to tuberculous 
infection. Amongst the 2000 patients Avho attended the Genito-urinary 
Department, 77 had tuberculosis of the genital or urinary tract. Of these 
38, or almost 50 per cent, had h.Tmaturia. 

Although bleeding Avas usually associated Avith painful frequent micturi- 
tion, occasionally it Avas the presenting symptom, and in scA’eral others the 
first symptom noticed Avas blood in the urine. Bleeding from a tuberculous 
kidney may precede bladder symptoms by months or CA'en a year, the patients 
haA'ing no symptoms in the interA'al, and this should ahA'ays be remembered 
especially Avhen dealing Avith young adults. 

Haemorrhage may occur either from the kidne}' or bladder ; a tuberculous 
bladder is frequently contracted, A'ery intolerant, and bleeds readily if OA'er- 
distended, so making cystoscopy difficult, and any oA'erfilling causes bleeding 
Avhich obscures the A'icAv. 

Nephritis (14 cases). — These must be regarded as stray examples of 
neijhritis, shoAving hoAv careful the urologist must be to exclude patients Avho 
are usually treated b}' a physician. The number is not a true index of the 
frequency of Inematuria due to nephritis, because most cases of this condition 
Avere treated in the Medical Department. Cystoscopy usually shoAved nothing 
abnormal ; occasionally blood AA’as seen coming from one ureteric orifice, or 
characteristically from both. 

If the routine examination of a case of haiinaturia gh'es a negath'e result, 
the investigation is not coiniilete until a full medical examination has been 
made, including examination of the blood and fundi and estimation of the 
blood-pressure. 

Pyelitis (58 cases : 21 men, 37 AA’omen. AA'erage age : men 28, Avoinen 
32). — The condition occurs especially during the child-bearing age in AA'oinen, 
and in men at about the same age (20 to 40 years). There AA'as no case OA’er 
60 years of age. 

Hasmaturia due to jjyelitis is not uncommon. Sometimes a i^rofuse 
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bleeding attack may occur at the beginning of the trouble, the attack may 
recur, or small amounts of blood may be passed at inter\-als. 

In quite a number of eases hemorrhage was the presenting symptom — 
7 men and 7 women. Bleeding is often profuse, and may be almost the only 
symptom, pain and frequency being slight or absent. It seems that the 
passage of blood in the urine may give rise to some frequency which ceases 
with the ha3maturia. On examination of the urine pus was present in small 
amount, often only detectable with the microscope, but sometimes quite 
obvious. Colon bacilli were usually found. Rarely, there may be simply 
leucocj’tes in a sterile urine. There are various possible sources of error, 
such as the accidental presence of antiseptics in the sterile specimen and 
mistakes in technique ; nevertheless these cases appear to merge into the 
group of ‘unexplained’ haimaturia. 

Cystoscopy in cases of pyelitis shows am’thing from a marked cj'stitis 
(in which case it is classified as pyelo-cystitis) to a normal bladder and ureteric 
orifices. The negative findings may be due to the fact that the inflammation 
has subsided, leaving nothing more than some injection of the vessels. The 
typical picture shows a red oedematous ureteric orifice, with a varj'ing amount 
of inflammation of the bladder wall around. Often the findings may be simply 
oedema of one or both ureteric orifices, ^^^th congestion of the base of the 
bladder (trigonitis), or petechial haemorrhages may be seen. Blood or turbid 
urine may be seen coming from one or both ureteric orifices. 

Pyelo-cystitis. — The age incidence is the same as and the historj* similar 
to that given in cases of pyelitis, except that the bladder symptoms are 
more marked, though in this group there were 7 men and 2 women who came 
up with haematuria as the presenting symptom. The groups of pyelitis and 
pyelo-cystitis naturally merge into each other. 

Cystoscopic appearances show arndhing from an intense general cystitis, 
usually associated with a most intolerant bladder, to a mild basal cystitis, 
often associated "with submucous hsemorrhages similar to those seen in purpura 
of the urinary tract. 

[CoxcLCSioxs. — Evidently a number of different t\q)es of case are classed 
as pyelitis. 

1. There is the typical text-book type of case, seen commonly in the 
medical wards, acutely ill, •\\’ith high fever and perhaps a rigor at the onset, 
marked pjmria, and acute tenderness over the kidney. 

2. A milder type attends the out-patient department : the symptoms 
are mostly of renal character with lumbar pain and frequent micturition ; 
constitutional disturbances are considerably less marked. 

8. There is an even milder tj'pe in which hematuria is marked, pjTiria 
almost absent, and malaise very slight. Indeed, the condition seems to be 
little more than a renal epistaxis, and it is difficult to decide whether to class 
the case as one of pyelitis or as one of unexplained hematuria. Some of these 
cases may be due to purpura of the kidney. 

These marked differences probably depend largely upon the virulence of 
the infection and the amount of renal tissue involved.] 

Cystitis (68 cases ; 30 men. 38 women. The average age for both sexes 
was 39, but cases occurred at all ages). — A variety of cases fall under the 
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heading of cystitis, the causes of Avhich arc numerous ; in many cases the 
exact etiology is difficult to ascertain, but it is probable that many of them 
should be classed under the heading of pyclo-cystitis. 

Nine cases were considered to be due to cystocclc, a common cause of 
cystitis in women, and one that is often overlooked. Cystocclc was present 
in other cases too, but the connection witli the cystitis was not so certain. 

Six cases were associated with neuropathic bladder with secondary 
cystitis (-1 men and 2 women) ; there was a definite spinal-cord lesion in 5 of 
these. One case must be classed as an ulcer of the bladder ; no cause for it 
could be found. 

The hrematuria characteristically occurred in small amounts, blood being 
I^assed at the end of the act of micturition. Often there were shreds 
of blood onty. Sometimes lucmorrhagc was profuse. Cystoscojiy showed an 
intense cj^stitis with engorged vessels and red mucosa, the comparative free- 
dom from pain and frequency being sometimes quite surprising. Pain and 
frequency usually figure jirominently in cystitis, and it is rather surprising 
that 14 of these cases came to hospital with hamiaturia as the presenting 
symptom. 

Prostato-cystitis and Prostatitis (9 cases). — Bleeding was not profuse ; 
it often occurred at the end of micturition. 

Cystoscopy was performed in all but two eases, and showed marked 
congestion and dilatation of the veins over the prostate, or a basal cystitis ; 
this evidently accounted for the bleeding. In acute cases of prostatitis 
cystoscopy is contra-indicated. 

Urethritis (3 cases : 1 man, 2 women). — -Each case was associated with 
a jDurulent urethral discharge, most probably of gonococcal origin. The 
hajinorrhage was at the end of the act of micturition, and Avas apparently 
due to associated cystitis. Cases of venereal disease Avere not treated in 
the department, and must be regarded as stray cases. 

Pyonephrosis. — One case of old-standing pyelitis, and later pyonephrosis, 
Avith adhesions kinking the ureter, AA'as associated Avith A’ery slight haimorrhage. 

Bilharzia. — One case of haematuria as a presenting symptom occurred 
in a bo}^ of IS years aa'Iio had preAuously suffered from bilharzia. A slight 
injur}^ to the abdomen produced an attack of hremorrhage. 

Polypi round Internal Urinary Meatus. — A AA omaii of 52, AA-itli lipcmaturia 
as the jDresenting symptom, aa'us found to haA^e polypi around the internal 
urinary meatus ; these Avere most probably inflammatory in nature. 

Stricture of the Urethra (23 cases, all men. AA'^erage age 47 — youngest 
21, oldest 72). — Haematuria, AA'hich AA-as usually only slight and occasional, 
occurred only in complicated cases and as a result of infection superA'ening on 
the stricture — prostatitis, cystitis, calculus formation, and so on. 

In some cases there AA^as a long-standing history suggesting stricture, 
Avith recent symptoms of cystitis ; in others the patient apparently had an 
acute cystitis Avithout any obstructhm symptoms, and the underlying cause 
of the trouble Avas only discovered on attempted cystoscopy and confirmed by 
urethroscopy. 

Diverticulum of Bladder (3 cases, all men. AA^erage age 42 years). 
Although the diA’erticula Avere all congenital, and the youngest patient 31 
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years old, the longest history was of only a couple of months’ duration. 
The sjTnptoms were produced by complications — cystitis or calculus 
formation. 

Trauma. — All the cases of haimaturia resulting from trauma occurred in 
men ; 6 patients received injuries in the kidney region, causing bleeding from 
the kidney ; 3 received blows on the perineum and so caused bleeding from 
the urethra ; 1 case was caused by straining during coitus. 

Foreign Body in the Biadder. — There were 3 cases of this condition, all 
in young people ; none of them gave any history of the presence of the foreign 
body until it had been discovered on cystoscopy. The history' in each case 
was one of a subacute cystitis, with considerable bleeding, produced either by 
the foreign body or by resulting infection. All the cases of foreign bodies in 
the bladder which attended the department had ha;maturia. The foreign 
bodies were a pen-holder and a piece of tallow candle, found in the bladders 
of men of 25 and 19 years of age respectively, and a slate pencil in the bladder 
of a woman of 19 ; the last case also had a perivesical abscess. 

Haematuria from Varicose Veins of Bladder (4 cases ; 3 men, 1 woman. 
Average age : men 53, women 29). — ^Hasmaturia was the presenting symptom 
in each case. On cystoscopy the tortuous varicose veins were seen over the 
base of the bladder. Great caution must be taken in diagnosing these cases, 
for it is easy to attribute bleeding to an engorged varicose vein of the bladder 
when it has actually come from a kidney, and the bleeding has ceased before 
cystoscopy is performed. 

In the case of the woman the bleeding occurred especially during preg- 
nancy ; she was quite well otherwise, but during two pregnancies she attended 
with hajmaturia, which was found to come from a large tortuous vein running 
across the trigone just behind the internal urinar\' meatus. 

One man, who first attended at the age of 66, had such severe bleeding 
that it was necessary on two occasions to open the bladder and deal with the 
bleeding point. 

Congenital Cystic Kidney (6 cases : 1 man, 5 women. Average age : 
men 53, women 31). — There was a family histon.’ of the complaint in 2 cases. 
Hffimaturia is a characteristic symptom of this condition and occurred in every 
case which attended the department. The bleeding occurs intermittently, in 
attacks, and may be quite profuse ; it is often associated with a dull ache in 
the loins ; pyelitis is not uncommon as a complication. 

Purpura of the Urinary Tract (6 cases : 2 men, 4 women. Average age : 
men 27, women 36). — In ever}' case ha;maturia was the presenting s^'mptom ; 
pain was present in 3 out of the 6 cases, but in no instance was it severe. Each 
gave a history of quite profuse bleeding, lasting from one to eight days ; 
sometimes the attack had recurred. 

Cystoscopy showed purpuric spots scattered over the whole bladder ; no 
spots were found elsewhere. B. coli was cultured in the urine of 3 of the 
women ; in no case was pyuria present. One man. aged 62. had chronic heart 
disease, with auricular fibrillation. 

Of the 6 cases which could be traced, all remained quite well when inquir}' 
was made from six months to six and a half years after the attacks of hfcmaturia. 
The prognosis is therefore good. 
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Hydronephrosis. — Of the 3 cases of hydronephrosis (average age 36), 2 
gave histories of renal pain with attacks of hasmaturia, and 1 a history of 
hffimaturia only ; there were no other symptoms excejJt an occasional feeling 
of discomfort in the right side of the abdomen. 

Pyuria Avas present in all the cases, and all Avere operated on, the clinical 
findings being confirmed. The bleeding AA'as probablj'^ due to congestion and 
slight infection. 

Rena Mobilis. — There Avas one case of rena mobilis producing typical 
renal colic AA’hich AA’as folloAA’ed bj’ hacmaturia on one occasion, and another 
case AA'hich AA’as associated AA'ith trigonitis and slight haematuria. 

Varicose Veins of the Urethra. — There aa cs an interesting case of a man 
AA’ith A’aricose A’eins of the urethra. He first attended at the age of 14 AA’ith 
a tAA’o AA’ceks’ history of bleeding from the urethra independent of micturition ; 
there AA’ere no other symptoms. Urethroscopy shoAA’ed a small cluster of 
A^aricose A'eins extending for f in. along the lateral AA’all of the urethra, and 
situated 1|- in. from the external urinarj’ meatus. No other abnormality AA’as 
found. He returned some years later AA’ith a recurrence of the trouble ; the 
veins AA’ere then cauterized AA’ith success. 

Vesico-vaginal Fistula. — In one case a A’esico-A’aginal fistula folloAved 
hysterectomy ; this AA’as complicated by cystitis and A’csical calculus, and 
hsematuria resulted. 

Blood Dyscrasia (? Haemophilia). — There Avas an interesting case of a 
man of 29 Avho first attended Avith a liA’e days' history of ha!maturia folloAved 
by an attack of left renal colic (cA’idently clot colic). The family history AA’as 
that the grandfather AA’as a bleeder. Both parents Avere health}' and aa’bII. 
The jAatient had three brothers ; two Avere Avell, one had been in hospital tAA’ice 
AA’ith haemorrhage from the kidneys, but no operation had been performed. 
He had three sisters, all aliA'e and aa’cII. The jAatient himself had had four 
teeth extracted on different occasions, and the sockets had to be plugged for 
bleeding each time. 

On investigation there AA’ere no abnorjAial physical signs. The urine 
contained albumin and blood. Cystoscopy shoAA’ed that blood AA’as coming 
from the left ureteric orifice. A pylogram of the left kidney AA’as normal. 
A blood-count and platelet-count AA’ere also normal. The blood coagulation 
time AA'as 3 minutes 30 seconds (normal, 2 minutes 45 seconds). 

Eighteen months later the bleeding recurred for fiA'e days. InA'estigations 
AA’ere negatiA'e ; the bleeding had ceased AA’hen cystoscopy AA’as performed. 
The blood coagulation time AA’as the same as that found on the first occasion. 
For the last tAA’o years he has remained perfectly aa’cII. 

UNEXPLAINED H/EMATURIA. 

There AA’ere 66 cases of haAinaturia the cause of AA’hich aa’us not explained 
by inA'estigation (40 men and 26 AA’omen). Letters AA’ere AA’ritten to each patient 
to discoA'er the after-history ; 17 could not be traced or did not rejdy (10 men 
and 7 AV’omen). There are, therefore, 49 cases to be considered. Of these, 

4 (8 per cent) proA'ed later to be due to calculi ; 27 (55 per cent) had no moi’c 
trouble of an}’ kind ; and 6 (12 per cent) had no more hmmaturia, but slight 
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other symptoms. Adding these two groups together, 67 per cent remained 
well. Four (8 per cent) died, the cause of death having no definite con- 
nection with the bleeding except perhaps in one instance. Eight (16 per 
cent) had recurrence of the bleeding ; however, all e.xcept one of these 
remained fairly well and none of them attended for further investigation. 

The groups are now considered seriatim : — 

Inquiry Made : Hsematuria Explained. — ^All these 4 cases were due to 
renal calculi. Hematuria had been the presenting and almost the only 
symptom when they attended hospital. X-ray examination had been 
negative. Two patients passed stones later ; one had a stone removed at 
operation, and one attended hospital as a result of the inquirj^ when further 
X-ray examination demonstrated the calculus six and a half years after her 
first attendance. 

Cases of Unexplained Haematuria which Remained Perfectly Well. — There 
were 27 patients (15 men and 12 women) in whom the cause of bleeding had 
not been discovered and who remained perfectly well. The average age of 
the men was 32 and that of the women 41 j'ears. The cases fell into the 
following groups : — 

Hicmaturia as the presenting sjTnptom . . 1.3 men G women 

„ as an important symptom . . 2 „ 5 „ 

„ as an incident ' . . . . 0 „ 1 „ 

All were well, and haematuria had not recurred when inquiry was made at an 
interval of six months to seven and a half years (average time three years) 
after their first attendance at hospital. The group probably represents a 
variety of conditions. 

Of the 15 men, bacteria were cultured in an otherwise clear urine in 5 
cases, and infection may have been responsible. Casts were found in the 
urine of another. One had slight oxaluria, one a positive Wassermann 
reaction, 1 refused adequate investigation, and in 6 there was notliing abnormal 
to be found. 

Of the 12 women, bacteria were cultured in an otherwise clear urine in 
4 cases, 1 was probabh^ a case of purpura, 1 had a movable kidney, 1 had 
a few casts in the urine, and in 5 nothing abnormal was found. 

Inquiry Made : No More Haematuria, but Sligbt other Symptoms. — There 
were 6 eases of unexplained haematuria who remained well except for slight 
discomfort (5 men and 1 woman). They represent a variety of conditions, 
and little importance ean be attached to the cases. One case was prob- 
ably a mild infection, 1 suffered from nocturnal enuresis, 3 had slight back- 
aehe but were otherwise well, and 1 had some pain following exploratory 
nephrotomy. 

Inquiry Made : Haematuria Recurred. — The 8 cases in which ha;maturia 
recurred are as follows : — 

Case 1. — IMale, aged 14 when lie first attended iiospital. On several occasions 
he had attacks of bleeding, which were seen on one occasion to be coming from the 
left kidney. Investigations were otherwise negative, and he was well eleven years 
later — so veil, in fact, that he did not wisli to attend for any further investigations, 
although he continued to have haematuria about once a year. 
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Case 2. — Man, aged 28, witli symptoinlcss Incniaturia -wliicli ]iad recurred on two 
occasions ; he was well two years after attending hospital. 

Case 8 . — INIan, aged 31, who attended witli symptoinlcss haimaturia which 
recurred two years later. He had no other trouble, and was well three years after 
the last bleeding. 

Case 4. — Man, aged 49. Attended with symptoniless hamiaturia ; investiga- 
tions negative, except that he had sj-philis. During the next three and a half years 
lie had two recurrences of the bleeding and became blind. He was unable to attend 
for further investigation. 

Case 5 . — Man, aged 49. Symptoinlcss haematuria, except for one attack of left 
renal pain (probably clot colic). Investigations showed that on one occasion blood 
was coming from the left ureter. Pyclograms showed slight bilateral hydronephrosis, 
and streptococci were cultured in tlic urine obtained from the left kidney. He was 
well four years later except for occasional recurrence of the bleeding. The case was 
probably one of chronic streptococcal infection. 

Case C. — Man of 42, with symptoniless haematuria ; investigations negative. 
Doubtful occasional recurrence of the bleeding during the following year, otherwise 
he was well. 

Case 7. — 'Woman, aged 38. Exploratory nejihrotoiny and nephropexy had been 
performed five j'cars before she attended the department. She continued to 
complain of left renal pain and occasional hannaturia. Investigations inconclusive; 
pyelogram normal. On inquiry another five years later (i.e., ten years after opera- 
tion) she still suffered from renal pain and occasional hfcniaturia but was otherwise 
well ; urine offensive. Diagnosis : suggestive of secondary infection. 

Case 8. — Woman, aged 34. Attended with painless hamiaturia as the presenting 
sj'mptom ; some frequency ; blood-stained urine seen coming from left kidney on 
one occasion. Pj-elogram normal. -Attended for two years, with occasional bouts 
of slight hamiaturia (smoky urine) ; no bleeding for past j-ear ; otherwise well. 

No Reply Received to Letters of Inquiry. — There were 17 eases (10 men 
and 7 women) in wliicli tlie liaeniatiiria was not definitely e.xplained. 
Tliese jiatients could not be traeed, so little benefit will result from a 
detailed consideration of them, but mention will be made of the probable 
diagnosis. 

Ten men (average age 29 years) : 1 probably eystitis ; 1 probably 
varieose veins of bladder ; 1 probably oxaluria ; 3 jirobably pyelitis ; 1 
hamiaturia associated ivith extreme changes of temperature ; 3 nothing 
abnormal found. 

Seven ivomen (average age 29 years) : 2 probably eystitis ; 1 probably 
B. coli infeetion ; 1 probably varicose veins of bladder ; 2 assoeiated ivitli 
renal colie ; 1 probably rena mobilis. 

Inquiry Made : Had Died. — There were 4 eases of unexplained hamiaturia 
(2 men and 2 women) who had died. Probably in only one ease was the cause 
of death due to the trouble for which they attended hospital. 

Case 1. — Man, aged 30. Hamiaturia perhaps due to slight prostatic enlarge- 
ment. Remained perfectly well whilst he was kept under observation at hospital 
for fifteen months. Died of acute lung condition. 

Case 2. — Man, aged 34. Symptoniless haimaturia. Nothing abnormal found 
except slight prostatic enlargement. Died of carcinoma of the prostate eight j'ears 
later. 
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Case 3. — Woman, aged 38. Hematuria and frequency associated with pregnancj' 
on two occasions. Died of pneumonia. 

Case 4. — ^AVoman, aged 04. Symptomless haimaturia for four weeks. Investi- 
gations negative. Died of ‘stroke’ two years later. 


DISCUSSION AND REVIEW OF THE LITERATURE. 

Tlie findings given in this paper appear to show that very few cases of 
haematuria are unsatisfactorih' assessed in a modern urological department : 
though the actual cause of the bleeding was not always discovered, those cases 
which were unexplained did not suffer in consequence. Pure uric acid calculi 
which are not opaque to the X rays appeared to be a cause of missed diagnoses 
(these, however, can be shown up by pyelography, the stone appearing as 
a radio-translucent area around the opaque medium). 

As stones may form around a nucleus of blood-clot, it may be that these 
calculi were not present when the patient attended hospital, but formed after- 
wards on a nucleus of blood-clot or fibrin which had not been voided. 

The importance of hwmaturia as a symptom still needs to be stressed : 
all eases should be investigated and if possible explained. Too often patients 
attend hospital Avith a long-standing historj’’ of repeated attacks of bleeding ; 
if pain is absent, both patient and doctor are often satisfied to await further 
developments rather than submit to an investigation in the earlj*^ stages, Avhen 
results of treatment are much more satisfactory. 

The dangers of hmmaturia per se are slight ; the loss of blood is rarely so 
scA'ere as to endanger the patient’s life, and it does not cause the profound 
collapse Avhich is found with a severe haematemesis or haemoptysis, though 
considerable anaemia, of course, results from persistent bleeding. 

The symptom is a valuable one, for it immediately directs attention to 
the urinary tract, and is therefore of great diagnostic importance. About 
one-third of the patients attending the Genito-urinary Department gave 
histories of haematuria. Though it focuses attention on the urinary tract, 
the primary lesion is not necessarily situated there ; one case seen recently 
first attended Avith hwmaturia Avhich AA-as subsequently explained by a sub- 
acute infecth'e endocarditis. Not uncommonly the bleeding arises from a 
complication Avhich has occurred as the result of a lesion in the urinarj’ tract : 
for instance, it may be due to a A'esical calculus complicating prostatic 
enlargement, or to cystitis folloAving on a stricture of the urethra. In Avomen 
supposed hfematuria may in reality come from the genital tract, and this 
point occasionally needs attention. 

It has been noticeable throughout this inA’estigation that despite the 
fact that chronic inflammatory conditions are so much more common in AA-omen 
than in men, neoplasm is comparath-ely rare : this obserA'ation is at A-ariance 
AA’ith the oft-repeated assertion that chronic inflammation predisposes to 
carcinoma, and it seems that aa'c shall liaA-e to look elscAvhere for the explanation 
of this phenomenon in the urinary tract. 

During recent years Kretschmer,* of Chicago, has reported the most 
complete series of cases of h.-cmaturia. He reports 933 consecutiA'c cases, 
8G0 of Avhich AA-erc diagnosed. The general similarity betAA-een the tAvo scries 
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is quite marked, the chief differences being that nco]dastic conditions and 
tuberculosis are more common in Kretschmer's scries, whereas other inflam- 
matory conditions arc less common. 

Mackenzie- summarizes a series of 821 consecutive cases of hminaturia 
which occurred amongst the 3800 ))aticnts who attended the Department of 
Urology at the Royal Victoria Hospital, Montreal. He finds that “ c.xcluding 
the urethra 53G cases out of 7G1, that is. over 70 per cent, were caused by 
calculi, tuberculosis, cancer, or surgical lesions of the kidney.” 

Van Duzen^ reported a series of .700 cases ; the source of the bleeding 
was : urethra 38 cases, prostate .70 cases, bladder 82 cases, ureter 75 cases, 
and kidney 172 cases. 

Cases of unexplained Incmaturia occur at all ages and in both sexes. The 
hrematuria is especially likely to be imcx])laincd when it is the presenting 
symptom or the only symptom and when the case is seen after the bleeding has 
ceased. If nothing abnormal can be found on examination, the prognosis 
is good. 

If the bleeding has been localized to one kidney, and nothing abnoi'inal is 
found on thorough examination and repeated pyclograms are normal, con- 
servative treatment should be adopted unless bleeding endangers the life of 
the patient or produces a grave aiiicmia. If exploratory nephrotomy is 
performed, most probably nothing abnormal will be found, and the surgeon 
may remove a normal kidney thinking that he is dealing with an early 
malignant neoplasm. Investigations indicate that this is most improbable. 

The literature on essential hicmaturia must be referred to in connection 
with these unexplained cases. Various explanations of it have been given ; 
Braasch‘‘ says : “ I am under the impression that it would be difficult to 
assign anj' one cause to the A'ariety of conditions which are grouped 
under the term essential haematuria ", and the findings of this investigation 
support his view. 

Some urologists belicA’e that the diagnosis of essential hrematuria serves 
as a cloak for ignorance of the exact condition, and think that the bleeding 
is in reality the early manifestation of some serious disease such as nephritis, 
carcinoma, or tuberevdosis. 

Rumpus® rcA'icAvs 155 cases of essential hrematuria five to twenty years 
after the diagnosis had been made at the Mayo Clinic : only G of these reported 
the development of any definite renal disease. In 3 calculi developed, and in 
3 others nephrectomy Avas performed for unknoAvn reasons {? for persistent 
bleeding) : 21 had died, 105 patients Avere reported in good health, 41 in fair 
health, and G in poor health. He concludes that “ Ave may dismiss the idea 
that the hrematuria Avas caused by earlj”^ malignant groAvth or any other serious 
disease in its incipency Lcaw'® came to a similar conclusion, and the same 
results are shoAvn in this thesis. 

The Amrious conditions Avhich are belieA'ed to be the cause of essential 
hrematuria are Avell discussed by Bumjms. They may be summarized thus 

1. Nephritis. — Rumpus found no confirmation of this explanation in the 
folloAV-up of his 155 cases ; the present iiiA'estigation corroborates his A'iew. 

2. Chronic Passive Congestion. — This has been suggested as a cause of 
the bleeding (SjAitzer,’ Rathbun®). 
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3. Dilated Veins or Varix Papillcc. — These, with or without associated 
inflammation, appear to be definite causes in some cases ; so called papillitis 
or angioma of the papillpe. 

4. Infection. — Focal infection may sometimes be responsible ; septic 
tonsils or infected teeth are often found, and the removal of these appears to 
clear up a number of cases. Kidd® attaches much importance to the removal 
of septic foci in patients with purpura of the urinary tract. 

5. Blood Dyscrasia. — This probably accounts for a few cases. Conner 
and Bumpus“ paid particular attention to this theory in a study of 33 cases ; 
they found little evidence that the disease was a localized purpura hacmor- 
rhagica except for the low platelet-count, which averaged 136,000 for the 
group, about half the normal. They suggest that the deficiency in platelets 
may have a bearing in some cases. One case in the present series appears to 
be an example of a blood dyscrasia. 

It seems that there are numerous causes of so-called essential haematuria ; 
the lesion is a minor local lesion of the kidney of various kinds ; indirect 
treatment is usually all that is required. Very occasionally if the bleeding 
is so severe as to endanger the patient’s life, operation is indicated. 

‘ Essential 'hscmaturia ’ is an unsatisfactory name, and it has been said 
should be used “ only in the quietness of one’s study, or with very intimate 
friends, but never to an intelligent patient.” The time-honoured name of 
‘renal ejjistaxis’ given by Sir William Gull, seems to be more satisfactory, 
and more accurate, since it does not lay unnecessary stress upon what is, 
after all, only a minor local lesion of the kidney. 

SUMMARY OF CONCLUSIONS. 

1. Papilloma and carcinoma of the bladder are the commonest causes of 
hematuria in men. 

2. Inflammatory conditions of the urinary tract are the commonest causes 
of hffimaturia in women. 

3. Ha;maturia as a presenting symptom : In men there is a 50 per cent 
chance that it is due to a papilloma or carcinoma of the bladder. In women 
the cause is as likely to be inflammatory as neoplastic. 

4. Hsematuria as an only symptom (65 cases) : In men there is a two to 
one chance that it is due to papilloma or carcinoma of the bladder. In women 
(10 cases) the commonest cause was renal calculus. 

5. Over the age of 50 the prostate is a common cause of ha;maturia 
in men. 

6. In 130 cases of hsematuria in men over 60 years, 43 per cent were 
suffering from papilloma or carcinoma of the bladder, and 37 per cent from 
simple or malignant enlargement of the prostate. 

7. Cases of carcinoma of the bladder are not infrequently associated with 
prostatic enlargement ; the symptoms are in some cases rather similar ; 
unless cystoscopy is performed a case may for a time be considered to be one 
of prostatic enlargement and so valuable time be lost. 

S. The common causes of lipcmaturia in the different decades of life are 
shown on a graph. The conclusion is that hematuria is rare in the first two 
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decades. In the second and tliird decades inflammatory conditions and 
calculi are the commonest causes in both sexes. Neoplasm becomes the 
commonest cause of hrcmaturia in men in the fifth decade of life, and in both 
sexes in the sixth decade of life. 

9. Carcinoma of the kidney is rare ; it -was the cause of only 2J- per cent 
of all the cases of limmaturia (men 3 per cent, -women less than i- per cent). 

10. Renal calculi not uncommonly cause lucmaturia which may be almost 
or quite painless. 

11. The diagnosis of hrcmaturia due to varicose vesical veins must be 
made with very great caution, unless the bleeding is actually seen to be coming 
from a varix. 

12. Cases of moderate and well-marked hrcmaturia should be cystoscoped 
during the attack of bleeding. 

13. Cases suggestive of carcinoma vcsicrc with very foul urine containing 
much blood are usually cystoscoped more satisfactorily after rest in bed for 
a few days and treatment to the bladder, otherwise nothing can be seen 
through the dirty medium. 

14. Of the GO cases of unexplained hrcmaturia 49 were traced, and the 
after-history discovered, and of these : — 

Four cases (8 per cent) reported that calculi had been either passed or 
removed. 

Thirty-tlu-ee (G7 per cent) were almost or quite well, no more bleeding 
having occurred. 

Eight (IG per cent) reported recurrence of bleeding on one or more 
occasions. All were well or only slightly inconvenienced, except one man 
who had syphilis and had become blind. 

Four (S per cent) had died, two of acute lung conditions quite unconnected 
with the haematuria, one of carcinoma of tire prostate eight years after his 
attendance at hospital, and one of stroke. 

The most difficult cases to diagnose arc those giving few symjrtoms other 
than the hacmaturia which has ceased by the time the patient attends hospital. 
Cases of unexplained hrcmaturia fall into several different categories ; the 
prognosis is good if nothing abnormal can be found on full urological 
investigation. 

I am greatly indebted to Air. Hugh Lett both for permission to investigate 
these cases and for his kind advice ; also to Dr. Joules for helpful criticism. 
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A CASE OF RENAL AND URETERIC CALCULI OF UNUSUAL 
SIZE. REPEATED FORMATION OF CALCULI. 

By EDGAR FRESHMAX, 

SURGICAL FIRST ASSISTANT AND REGISTRAR, LONDON HOSPITAL. 

The following case is an interesting example of ‘continuous’ stone formation 
in the urinary tract, and illustrates the enormous size that may be obtained 
by ealeuli before giving rise to symptoms severe enough to induce the patient 
to seek relief : — 

Fihst Adhissiox. — A man of 22, by occupation a clerk, was admitted 
to the London Hospital in June, 192.3, in a tj'pieal attack of left renal colic, 
which lasted for about twelve hours. He had had no previous attacks, but 
gave a history of having had ha;maturia on two occasions during the past 
twelve months. The urine contained pus and blood. Two days later he 
had a sudden stoppage of the flow during micturition, accompanied by severe 
pain in the penis. A tender mass was 25alpab]e in the urethra, one inch from 
the external meatus, and an attempt at catheterization confirmed the presence 
of a calculus. An anaesthetic was administered for the purpose of urethro- 
scopy and removal of the calculus, but this was at once passed, in front of 
a stream of urine ; it was the size and shape of a date-stone. 

Six days later another stone became impacted at the same spot, again 
causing acute retention of urine. The patient was aniesthetized, and again 
the retention was relieved by the immediate passage of the calculus, which 
was about half the size of the first one. 

X-ray examination revealed a group of shadows towards the lower pole 
of the left kidney ; the right kidney was clear. On July 12, 1923, the left 
kidney was explored ; a moderate hydronephrosis was found, most marked 
towards the lower pole, and a number of small stones were removed. The 
renal pelvis was drained through an incision in the cortex. A urinars' fistula 
persisted, and on exploration a little pus was evacuated from the kidney, 
and the ureter proved to be patent and unobstructed throughout its length. 
The fistula healed rapidlv, and the patient was discharged as fit on August 25, 
1923. 

Secoxd Admission. — In November of the same year he was re-admitted. 
He stated that for tivo months he had had pain in the perineum and at the 
tip of the jienis at the end of micturition, and momentary painful stoppage 
of tlie stream in the middle of the aet. He had had no hiematuria, but his 
urine had been ‘brick-red with gravel’. He was always most comfortable 
when the bladder was full. Radiography revealed one vesical and one renal 
calculus, this time on the right side, lying in the body of the kidney. .After 
a confirmatory cystoscopy, the vesical calculus was crushed and removed, 
with a view to subsequent removal of the one in the kidney. 
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A few days later the patient had an attack of right renal colic — the first 
caused by the hitherto ‘quiescent’ right renal stone, and a further X-ray 
examination showed that it had moved into the pelvis of the kidney. A 
right nephrotomy was performed, and a calcium carbonate stone, 2-5 cm. long 
and 1-5 cm. broad, was removed from the moderately dilated pelvis, and a 
smaller one, whose shadow had evidently been hidden by that of the larger, 
from a dilated major calyx. The kidnej’’ was drained, and the patient was 
discharged five weeks later. 

Tiiiiid Adiiissiox. — The urine remained rather dirty, but he was free 
from symptoms until a short time previous to his re-admission to hospital in 

August, 1924, on account 
of his having had several 
further attacks of right 
renal colic during the pre- 
ceding few weeks, the last 
one culminating in the 
passage of a small calculus 
the day before admission. 
Two calculi, the larger 2-5 
cm. in diameter, were seen 
in the left kidney on X-ray 
examination, the right side 
being clear. Chromo-cysto- 
scopy showed depressed 
function of the left kidney, 
that of the right being 
normal. There was no pus 
in the ureteric catheter 
specimen of urine from 
either side ; a culture of 
that from the left side gave 
a growth of B. proteus, 
but nothing from the right. 
A left nephrotomy was 
again performed, through 
as small an incision as pos- 

Fio. 43. — Radiograph showing renal and nrcteric calculi. sible, and twO calcium car 

bonate stones were removed 
from the renal pelvis. The kidney was drained, and the patient discharged 
with a soundly healed wound two and a half weeks later. 

He did not report again until March, 1932. He had remained perfectly 
well until about the middle of 1930, when he began to get attacks of aching 
pain in the left lumbar region, which ‘passed through from back to front , 
but never radiated towards the groin. There were long intervals of freedom 
between the attacks, which invariably occurred at the end of a heavy day, 
and were relieved by rest, hot drinks, and hot packs. There were no other 
symptoms, and the urine had remained clear until November, 1931, when 
there Avas an attack of luematuria. Another folloAved in three AA'eeks, and a 
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fortnight later the j^atient had an acute attack of left renal pain, with no 
radiation. The radiograph {Fig- 43) showed an enormous beaked and 
branched calculus hnng in the upper part of the left kidney, with its beak 
in the pelvis, and two irregular stones lying below it. The left ureter con- 
tained a huge rod-shaped calculus in its middle third, and a three-sided one 
opposite the ischial spine. The right kidney and ureter ajipeared clear. 

Fourtu Admissiox. — The patient was re-admitted to hospital in April, 
1932. The total urinary function was satisfactory (blood-urea 0-025 per 



Fig. 44. — Calculi removed at operation. A, Renal; B, Ureteric. 


cent ; urea concentration 1-98 per cent, and 2-26 per cent), and the urine 
contained no pus. Cystoscopy showed small calculous debris lying on the 
trigone, especially near the left ureteric orifice, which was almost closed, and 
had somewhat irregular and rigid-looking margins. Its contractions were 
infrequent and spasmodic. Intravenous injection of indigo-carmine produced 
dye from the right side in five minutes, and none from the left in fifteen. 

On April 5, 1932. left uretero-nephrectomy was performed. Under the 
anresthetic, the large ureteric calculus was easily palpable through the 
abdominal wall. A gridiron incision was made in the left iliac fossa, and 
the left ureter exposed by stripping inwards the peritoneum, to which it was 

VOL. XXI. — so 81. ^ 
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extremely adherent. Tlie smaller calculus Avas milked upwards, the ureter 
divided below it, a little below the IcA’^el of the pelvie brim, and separated 
upwards as far as possible. The usual oblique kidney ineision Avas then 
made in the loin, Avhcrc the abdominal Avail Avas largely replaced by scar 
tissue, to Avhich the kidney Avas firmly adherent, Avith the result that the 
incision opened directly into a calix, liberating thin purulent urine. This 
incision AA-as enlarged, and the three calculi Avere remoA'^ed. The kidney Avas 
a mere shell of fibro-fatty tissue, A'ery adherent to the peritoneum and splenic 
flexure ; the ureter Avas rigid and fibrous and Avas firmly adherent to the peri- 
toneum. The kidney and practicallj’’ the Avhole of the ureter Avith its contained 
calculi Avere remoA-ed in one piece AA’ith considerable difficulty. The Avound 
healed satisfactorily, and the patient AA’as discharged eighteen days later. 

Fig. depicts the calculi rcmoA'ed at the last operation. As is seen in 
the radiograph, the large renal stone lay Avith its long beak in the peh'is and 
its branching body in the upper calices. The composition of all fiA’e AA-as the 
same — namelA', calcium and magnesium phosphate, Avith traces of calcium 
oxalate and carbonate. The measurements of the tAVO largest AA-ere as folloAA-s ; — 


Renal calculus . . Maxinuini length 7-2 cm. 

„ breadth o-3 „ 

„ thickness .1'2 ,, 

Ureteric calculus . . Length 7-G cm. 

•Alaximum diameter 2-0 ,, 


Weight J-45 oz. 


Weight 0-8G oz. 


Noaa-, fifteen months after his last operation, the patient is in excellent 
health, and on X-ray e.xamination his right kidney appears to be free of 
stones. IntraA^enous pA'clography shoAvs good excretion in fiA’c minutes, and 
an almost normally shaped pehis and calices. 


COMMENTABY. 

The lAaticnt thus underAA-ent six operations ; on seA’en occasions he AA'as 
relicA^ed of a calculus or calculi under general anmsthesia, and one he A'oided 
spontaneouslJ^ 

The rate at Avhich he formed stones is Avorthy of note. All calculi then 
visible on X-ray examination Avere passed per urethram or remoAmd from the 
left kidney in July, 1923. Four months later he AA-as found to liaA'^e tAA-o in 
the opposite kidney, and one in the bladder. Ten months after this, another, 
AA'hich according to the s3^mptoms had also come from the right side, Avas 
jjassed, and tAvo more Avere removed from the pelvis of the left kidnej" — i.e... 
fourteen months after nephro-lithotomj’^ had been performed on that side. 
'An interAml of nearlj'- six jmars elapsed before the onset of sjunptoms 
suggesting the presence of further calculi. None of the stones had a core of 
pure uric acid, AA-hich might haA'^e accounted for their existence some time 
before becoming opaque to X raj^s. 

I am greatlj'- indebted to Mr. Hugh Lett, under Avhose care the patient 
has been since he first attended hospital, for his kind jDermission to publish 
these notes on the case, and also to Dr. Vihmndre for alloAving me to reproduce 
the radiograph. . 


/ 
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OSTEO CHONDRITIS DISSECANS.* 

By H. a. T. FAIRBANK, D.S.O., 

SENIOR ORTHOr-EDlC SURGEON TO KING’S COLLEGE HOSPITAL. 

OsTEO-ciioxDiiiTis DISSECANS may be defined as a eondition in whieh 
a fragment of articular cartilage and subchondral bone becomes separated, 
partially or completely, from typical positions at the ends of certain of the 
long bones. 

The term ‘osteo-chondritis dissecans’ is retained purely for convenience, 
since I believe it has come to mean to the surgeon a definite pathological 
condition, though, as I shall hope to prove, the name is hardly justified by 
the etiology. Though usually found at definite sites of election in the joints 
affected, the typical lesions are occasionally seen elsewhere on the articular 
surfaces. It is characteristic, however, of this affection that the lesions, with 
few exceptions, are found in the deeper parts of a joint, where direct damage 
from external violence is least likely to occur. It is usually said that males 
are far more commonly affected than females. Phemister,^ for instance, gives 
the proportion as 13 to 1, but this has not been our experience. In a small 
personal series of 20 cases affecting the knee-joint, the sexes were equally 
divided. The patients are usually adolescents or young adults, in perfect 
health, vigorous, and indulging in the usual strenuous pastimes of their age. 
The youngest patient on whom I have operated for a typical lesion in the 
knee-joint was a girl of 9 {see Figs. 48, 49.) Phemister reports a case in a girl 
of 12. 

Trauma is a common and marked etiological factor, but a history of it 
is by no means always obtained. The joint most commonly affected is the 
knee, but similar lesions have been described in the elbow-, ankle-, and hip- 
joints, and even in a metatarsal head (Richards^). Bilateral lesions have been 
reported by several writers. I am indebted to ^Ir. Rowley Bristow for slides 
of bilateral lesions in the knees of a boy, with symptoms only in one. 
Operation on the painful knee revealed an area of cartilage outlined by a thin 
yellow line, along part of which an incision was made. As the fragment of 
bone beneath was firm, nothing more was done. Two months later there 
were no signs of disability in the joint. Somner reports a case with both knees 
and one elbow affected. 

The typical situations for the lesions in the various joints are as follows : 
in the knee, the inner condyle, close to the intercondylar notch ; in the elbow, 
the capitellum ; in the ankle, the trochlear surface of the astragalus ; in the 
hip, the highest point of the femoral head. Cases with the e.xternal condyle 


♦ An .abstract of tliis paper was read at the Centenarj- .Meeting of tbc Britisli Medieal 
Assoeiation (OrtliopKdic Section). 
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of the femur affeeted liave been reported by Balensweig,^ DelehcfJ and 
Heine,® and bilateral lesions of this condyle by Niessen.® We have met 
■with lesions of the external condyle and also of the patella. If the fragment 

is not disjilaccd, the symptoms are those of a 
chronic joint trouble of mild character, such as 
vague discomfort with j^ersistent or recurrent 
tluid — both aggravated b\' violent exercise — 
weakness, loss of eonfidenee in the joint, and 
so on. 

On examination of the hnee, for instance, 
nothing may be found but the signs of tluid and 
wasting of the quadriceps, and possibly some 
limitation of movement. Hcllstrom^ says pain 
on extension is common. The only special sign, 
first described by Axhausen,® I believe, and 
certainly present in some cases, is tenderness on 
deep jiressurc over the site of the lesion when 
the knee is tlexed. If the fragment has become 
completely displaced, the symptoms will be those 
of a loose body. Symptoms may, however, be 
absent, as, for instance, in a bilateral / case 
discovered by routine X-ray examination for 
symptoms confined to one knee. Tlie radio- 
graphic picture is characteristic and determines 
the diagnosis. In the lateral portion of the 
inner condyle is seen a fragment, apparently loose and lying in a depression 
of appropriate size and shape {Fig. 45 ). As a rule the fragment is single, 
but it may be mvdtiple— a nest of two or three pieces (.lansson®) (Figs. 46 , 47 ). 



Fig. 45. — Radiogram allowing 
typical lesion in knoo-joint. Boy, 
aged 14. Cut foot : laid up two 
weeks. On walking again noticed 
knee bent and swollen. Pain on 
extension. 



Figs. 40, 47. — Multiple fragments — ‘ nest of pieces * — lying in depression scon at typical 
site on inner condyle. j\Iale, aged 27. Blow on knee five weeks pre\'iously. Severe swelling. 

It may lie snugly in its bed, being marked off by a clear line from the rest 
of the bone, or it maj"^ appear to be hanging by a hinge, the amount of 
displacement in some cases varying with the position of the joint at the 
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Figs. 48, 49. — Skiagram sho^ring: 
replacement of hinged fragment by full 
extension of joint. Girl, aged 9. Six 
months’ history of pain and swelling. 
No definite trauma. 




Figs. 51), 51. — Skiagram showing 
crater in inner condyle and completely 
detached fragment in suprapatellar 
poxicli. Operation confirmed the 
above, Male, aged 19. Footballer, 
but no definite injury*. Swelling for 
three months before knee became 
locked momentarily. 



Figs. .jJ, .5:5.— Knee showing typical le-ion witli partial d^'tachmcnt of fragment. 
Boy, aged 10. Long history* with -e\eral injuries. 
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time of the examination (Figs. 48, 49). On the otlier hand, the condyle 
may show a pond-like depression, the fragment, completely displaced, lying 
in the intercondylar notch or elsewhere in the joint (Figs. 50, 51). Frieburg^” 
says that in one case the ‘dense nucleus’ increased greatly in size in the 
course of a year before operation. At this stage there are usually no X-ray 
signs of arthritic changes. 

The actual condition of the lesion as revealed at operation varies. Taking 
the knee as an example, in a case with a typical radiogram (Figs. 52, 53) 
we may'' expect to find the following. Fluid in excess is commonly present, 
and this may be stained with blood or altered blood-pigment. The site of 
the fragment is incompletely outlined by a fissure in the cartilage. If of 
recent origin, the cartilage included within the circumference of this fissure 
may cliffer little from that of the rest of the articular surface, but it is often 
somewhat oijaquc, having lost the normal transparent bluish appearance, 
while it may be roughened, sodden, and even stained by the blood-pigment 
in the synovial fluid. At one aspect of the circumference, often towards the 
mesial side, the cartilage is unbroken, here forming a hinge by which the 
osteo-cartilaginous fragment is held more or less in its original position. A 



Fig. 54. — Fragment of cartilage, calcified cartilage (B), and bone (A) removed from 
knee seen in Figs. o2, 53, showing shaggy irregular margins. In spite of a long history the 
detachment appears to have been recent, o, Superficial surface, b. Deep surface. {Actual 
size.) 


flat dissector, introduced through the fissure, can be moved freely beneath the 
loosened fragment. Division of the cartilaginous hinge sets the fragment free 
and reveals the depression in Avhich it lay. If of reeent origin, the margins 
of this hole are abrujjt, clean-cut, and slightly shelving, with perhaps some 
undermining of the cartilage here and there. The bone in the floor j^resents 
a slightly concave surface covered by a thin lajmr of sodden fibrous tissue. 
If the lesion is of long standing, some proliferation of the surrounding 
cartilage Avill have occurred, the margins of the hole then being rounded off 
and the floor invaded to some extent by fibroeartilage. The greatest amount 
of repair Avill be seen when the fragment has been completely detached for 
some considerable time before operation. The appearance of the fragment 
removed also varies with the duration of the lesion. If operation has been 
resorted to early, but little change will be seen, the fragment consisting of 
a com'^ex laj^er of more or less normal cartilage, with slightly fray^ed abrupt 
margins, and with a piece of dead bone, of smaller area, adherent to its deep 
surface (Fig. 54). The cartilage may' be fractured across the middle of the 
fragment. If sufficient time has elapsed, the margins of the fragment will 
be rounded off, and the bone on its deep aspect may be partially' covered as 
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a result of proliferation of the overlying cartilage {Fig. 55). These changes 
are particularly ^vell seen vhen the detached fragment includes a portion of 
the intercondylar notch and is anchored by a pedicle of synovial membrane 
in ■which may be present a few fibres of the posterior crucial ligament. In 
this case the bone in the fragment is living and 
may show evidence, under the microscope, of 
new bone formation. 

Fig. 55. — Fragment of cartilage and bone removed, four 
months after injury to foot, from knee shown in Fig. 45. 

Fragment partially loose and stained with blood-pigment. 

The margins have become somewhat rounded off. A, Bone ; 

B, Cartilage; C, Fibrous tissue. {Actual aize.) 

Such are the common findings. There arc 
others, however, which are less frequently met 
with. In spite of the typical radiogram the 
cartilage may be found unbroken, as in Mr. 

Bristow’s case. The site of the lesion may still 
be obvious, however, the cartilage being discoloured, roughened, sodden, and 
outlined by a line or slight groove. Though the surface is unbroken, this 
portion of cartilage may be slightly but quite definitely mobile over the under- 
lying bone. On incising around such an area, the fragment, including some 

bone, may be found completely under- 
mined and loose, as reported by Riehards, 
Frieburg, and Ludloff.i^ On the other 
hand, in spite of a typical radiogram, 
incision of the unbroken cartilage may 
reveal no loose fragment. In our series a 
femoral case of this tj-pe required the slight 
use of a gouge to complete the separation 
of the bony fragment (.s-ee Fig.y. 45, 55), 
while in a lesion of the patella, on the 
other hand, there was no suggestion of 
the bone being loose [Fig. 56). Where the 
framnent includes the condvlar margin and 
has become completely detached, one occa- 
sionally sees the resulting crater occupied 
by a polypoid growth from the soft tissues 
in the intercondylar notch. As is some- 
times seen after traumatic lesions of the 
articular margin elsewhere in the joint, 
this polyp may be fibrocartilaginous in 
consistence. It is not very uncommon, however, to sec lesions of the articular 
cartilage only in the typical situation on the inner condyle, when, for one 
reason or another, a knee-joint with a normal X-ray is explored. The cartilage 
may be simply roughened or pitted : its surface may be soft and sodden : 
over a limited area it may be movable on the underlying bone : a thin Hake 



Fig. 50. — Lateral skiagram of knee 
showing fragment, apparently loose, l>ing 
in crater in patella. At operation frag- 
ment found quite firm. Girl, aged 14. 
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not involving tlie -whole thickness of the cartilage may be raised and hang- 
ing by a hinge ; or, lastly, a fragment of cartilage may be completely 
detached from the typical site, leaving a sharp-edged crater witli a convex 
floor formed by the undamaged bone of the condyle. 



Fig. 57. — Free frnginciit of normal cnrtilnjrc only» with abrupt recently fractured 
inarfiins, removed from intercondylar noteb. Woman, aged 24. Five years’ history of 
trouldo in knee. Recent injury*. Knee locked. Kelenscd under gas. rr, Superficial surface. 
5, Deep surface. (Actual 


Such a condition as the last was revealed in a young woman who was 
carried off the tennis court with a locked knee. Two weeks later a free flake 
of articular cartilage, apjjarently recently detached and showing abrupt 

margins, -was removed from 
tlic intercondylar notch {Fig. 
57). The X-ray was nega- 
tive, but at tlic operation the 
crater from which this flake 
had been detached was seen 
on the inner condyle at the 
usual spot. The joint con- 
tained dark blood. There 
was a history of the knee 
having been twisted while 
skiing five years before, with 
some trouble on four occa- 
sions since. In spite of this history, tlic evidence pointed strongly to the 
lesion being the direct result of the recent trauma. 

In the clboic, after trauma, 
we are all familiar with obvious 
and varying X-ray changes in 
the capitellum, short of com- 
plete displacement of this bony 
prominence. A study of the 
elbow cases is complicated by 
the occurrence of what is be- 
lieved to be a non-dissecting 
type of osteo-chondritis of the 
capitellum, and I do not pro- 
pose in this iDajier to embark on a consideration of the difficult problem 
presented bj^ this joint. 

Osteo-chondritis dissecans of the hip-joint, of which I have no personal 
experience, seems to be on the same plane as the elbow. ■ The lesions said to 
be tyjDical in this joint are well seen in the radiograms of a bilateral and a 
unilateral case published by Lange'- and Gold resj^ectively {Figs. 58, 59). 




Fig. 58. — Bilateral ostco-oliomiritis di.^scenns of head 
of femur, (After Lange,) 
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Tliey should be compared, however, with the very suggestive appearances 
seen in the head of tlie right femur in the radiogram of a boy of 6 {Fig. 60). 
This small lesion did not progress, but cleared up in the eourse of a few 




4 



Fig. go. — B oy, aged G. Ricl»t hip shows small lesion at highest point of head sugges- 
tive of lesion said to be typical of osteo-chondritis dissecans of hip-joint. Left hip shows 
typical pseudo-coxalgia. 


months. The other hip progressed through all the changes typical of 
pseudo-coxalgia. This second case seems to show a similar contrast in the 
X-ray shadows thrown by the two hips {Fig. 61). 



Fig. GI. — Boy, aged 7. Right hip shows lesion in head of femur similar to o«tco- 
chonclritis di<«ccans. Left hip shows early chanire of pseudo-coxalgia. 

A lesion of the type under discussion affecting the anlclc-joint I have 
met with only once, and then in a young woman, kindly referred to me by 
-^Ir. Tyrrell Gray {Figs. 62 — 64). There was a definite history of trauma. 
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Exploration revealed a typical clean-cut ostco-cartilaginous fragment partially 
detached from the saddle surface of the astragalus, and only held in place 
by a cartilaginous hinge behind. 



Figs, 02, 03. — Ostco-choiulritis dissocnns of nstrapahis. Young woman, with history 
of trauma. Noto fragment partially dotnclicd from .superior articular surface of astrng.aliis. 



h, Deep surface. she,) 

Though several vTiters mention the shoulder, I have not found any 
detailed reference to a typical lesion of this joint. 

ETIOLOGY. 

Though Broca, Teale,i‘’ and Paget'* had previously and independently 
suggested that the separation vas effected by a pathological process — a ‘quiet 
necrosis’ — following trauma, Kbnig’s''' name is usually associated with this 
theory. He gave to the condition the name by Avhieh it is generally known 
to-day, but admitted that all signs of inflammation had disajjpeared. The 
majority of surgeons accept trauma as playing some part at any rate in the 
etiology, if only as the cause of the final complete displacement of the fragment. 
It will be as well, therefore, to consider first how trauma can possibly occur 
at the typical spot on the inner condyle. Direct injurj^ from without can 
be ruled out, since at the site of election for these lesions the articular surface 
is well protected in all positions of the joint. The blow or blows must he 
struck by one of the other two bones forming the joint. Two theories receive 
support : first, that the patella is resjronsible, and second, the tibial spine. 
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Now the patella normally comes in contact with this particular portion 
of the inner condyle only when the joint is fully flexed, and this is surely a 
very unusual position for the knee when the latter is traumatized. It seems 
quite out of the question that the patella could damage the inner condyle at 
the site of election without the assistance of external violence, and then only 
if the joint were flexed beyond a right angle. Then again, if the patella is 
commonly responsible, one would have expected the flexed position of the 
joint to be mentioned in the histories of some of the cases at any rate. 
Brackett,^® it is true, cites a case of the typical lesion resulting from a severe 
blow on a fully flexed knee, and calls attention to the fact that many of his 
patients followed occupations involving an excessive amount of kneeling, but 
this does not seem to be the experience of most writers. Hellstrom, however, 
also blames the patella, believing the lesion to be an incomplete fracture 
resulting from repeated minor traumata, the damage occurring when the joint 
is flexed. 

Professor Blair, to whom I am much indebted for helpful criticisms, made 
the interesting suggestion that, since kneeling puts tension on the posterior 
crucial, excessive kneeling might induce an abnormal development of the 
inner tubercle of the tibial spine — to which this ligament may be partially 
attached — and thus indirectly favour the occurrence of the lesion. As regards 
the patella itself, in several of our cases (7 of 20), the deep surface has shown 
signs of damage. The cartilage has been split, pitted, shredded, and sodden, 
but not as a rule at its inner margin. These changes are not, however, invari- 
ably present, and are seen quite commonly without a condylar lesion ; I have 
always regarded them as either secondary to the irregularity of the surfaee 
of the condyle or as independent traumatic lesions. Though admitting, of 
course, that a subluxating patella can damage the outer condyle, I think it 
extremely improbable that this bone is responsible for the lesions on the inner, 
except in very rare cases such as Brackett’s. 

It seems to me easier to accept the theory that the tibial spine is 
responsible. The inner appears to be the larger of the two tubercles in 
most knees, if not in all, but certainly in those affected by osteo-chondritis 
dissecans. Several writers have called attention to what they regard as 
the excessive size of the inner tubercle in their cases. There are two ways 
in which this tubercle may be forced against the inner condyle — namely, 
by rotation of the tibia on the femur (or vice versa) or by an external 
shearing force driving the tibia inwards or the femur outwards. It is 
difficult to obtain a clear account of the accident in cases with a definite 
history of trauma, but it seems probable that in most cases at any rate, 
the first suggestion, that of rotation, is correct. Roesner^® favours the 
rotation theory, but speaks of the involuntary rotation, i.e., external rotation, 
which takes place just before extension is completed. In the cadaver he 
was able to produce lesions of the articular cartilage at the typical site by 
forced external rotation of the tibia. 

In the hope of throwing light on this question, a number of dissected 
specimens were examined with Professor Blair. M c found that as a rule 
impingement of the tibial spine against the inner condyle was produced by 
internal rotation of the tibia on the femur. Only in one of the specimens 
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examined was it evident that external rather than internal rotation of the 
tibia brought the spine to bear against the condyle. 

Study of the lateral radiograms of affected knees suggests that the amount 
of flexion present at the moment of rotation must be very small. Frieburg 
says it is easy to make the spine impinge on the posterior crucial ligament, 
even when the inner tubercle is not unduly long. Barth, who favours the 
pure traumatic theory, suggests that the ])ull of this ligament is responsible, 
but this could hardly explain the numerous eases in which the margin of the 
intercondylar notch is not involved in the lesion. 

Now let us pass to a consideration of the various theories that have been 
suggested to explain the occurrence of the lesions. 

Trauma Pure and Simple. — This means the lesion is a fracture. This 
theory receives the support of several writers, though they do not all agree 
as to the mechanism by which the injury occurs (Brackett, Richards, Barth, 
Roesner, and Kappis-'). Since the evidence, it seems to me, is overwhelming 
that this theory is correct, it will be convenient to deal with the other theories 
first. 

Trauma Followed by some Pathological Process. — We have already noted 
that the early writers thought the separation was the result of an inflammatory 
process set up by trauma — a ‘quiet necrosis’. Unfortunately there is no 
evidence whatever of inflammation, present or past. The vast majority of 
investigators agree on this point. lilouchct and Bruas-- speak of a ‘diaclasic 
action’ following trauma, by which they probably mean very much the same 
thing. The only alternative is that the blood-supply to a portion of bone 
is destroyed, directly or indirectly, by a trauma, and the resulting dead fragment 
is separated in the usual way, possibly with the help of additional traumata, 
but at any rate with a minimum of inflammatory reaction. If the vessels 
are severed by a crack in the bone, i.c., the fragment is broken off, as I believe 
it is, there is no need to invoke any obscure process to explain the death of 
the bone and its separation. Is it possible that the bone at the site of the 
lesion, though not actually fractured, is so bruised or otherwise damaged that 
necrosis occurs, without the addition of infection ? This seems most 
improbable. 

Somner^® suggests that trauma, perhaps slight and oft-repeated, causes 
paralysis of the local vessels. Roesner found ‘crushed trabeculae’, but this 
Avould agree Avith the pure traumatic theory better than Avith any other. 
Ludloff and Frieburg attribute the lesion to ‘infarction’ I'esulting from damage 
to the Amssels entering the bone from the intercondylar notch. The former 
calls attention to a A'essel, the arteria genu media, the branches of Avhich 
ramify OAmr the posterior crucial and the inner condyle, and AA'hich, he says, 
is often a terminal artery. If injury to this A''essel Avere really the cause, one 
Avould expect to find the margin of the intercondylar notch included in the 
fragment Avith some regularity, AA’hereas Ave knoAV that this only occurs occa- 
sionally. MoreoAmr, Nussbaum-* affirms that this Amssel is not an end artery. 
An even more conAuncing argument against this theory, as Pheniister points 
out, lies in the fact that Avhen the fragment includes the margin of the condy 
and is pedunculated by the crucial ligament and synoAual membrane, the 
bone in the fragment is not dead but Ihdng, and may shoAV evidence of neAA' 
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bone formation. How can this fact be reconciled with any theory which 
presumes necrosis of the fragment before its separation ? If the fragment is 
a sequestrum, cast off in the usual manner, where is the granulation tissue 
essential for this process ? Though some describe the floor of the crater as 
being covered with granulations, I venture to assert that it is quite exceptional 
to find the cavity lined by tissue which could in any way justify this descrip- 
tion. Even when the history and the condition of the margins of the fragment 
and crater indicate a recent separation, the latter is covered by nothing but 
the thinnest layer of fibrous tissue. Occasionally this tissue may be rather 
thicker and more vascular in places, but very rarely, in my experience, does it 
deser^’e the name of granulation tissue. Axhausen,-® however, when operating 
soon after an injury found indications of a process long antedating the final 
trauma. He found resorption, very active connective tissue, and giant cells, 
eroding necrotic bone. Konig. as already stated, found no sign of inflamma- 
tion. Hellstrom and Phemister both say the same. Paitre and de Bourguet-® 
say that inflammatory exudate and cells are never found. Somner found no 
sign of inflammation in any of his twelve cases. 

Wolbach and Allison's-' post-mortem specimen, which they reported so 
carefully, was unfortunately complicated by a cyst in the condyle adjacent 
to the tjqjical lesion, and was, therefore, quite exceptional. Any changes 
found in the thin layer of bone between the crater and cyst in their case are, 
I contend, useless so far as our discussion is concerned. They found the floor 
of the crater, however, covered with the usual layer of fibrous tissue with 
some cartilage cells. They remark on the absence of repair such as is seen in 
experimental incision of a bone or in a fracture ; but are not the above signs 
of repair, and all that were to be expected on a surface bathed by synovial 
fluid and probably traumatized frequently by the fragment, which in their 
case was pedunculated ? Opportunities such as this for complete examination 
of a crater and the bone beneath it must be extremely rare. On the other 
hand, for investigation of the loosened fragment there is an abundance of 
material. Microscopic examination of these fragments or loose bodies, it 
seems to me, shows only those changes which are known to occur in any osteo- 
cartilaginous fragment separated from an articular surface by direct trauma. 
If the blood-supply has been entirely severed, the fragment being loose or 
only held in place by a portion of unbroken cartilage, the bone is dead, though 
otherwise normal, while the cartilage is living and may show signs of prolifera- 
tion. If a vascular pedicle was present, the bone as well as the cartilage may 
be alive, and if sufficient time has elapsed, there may be evidence of newly- 
formed calcified tissue and bone. If a subsequent trauma has completed the 
separation, the bone, though modified as above, will be dead. I have failed 
to find any report of findings which are not consistent with the separation 
having been effected by trauma, and trauma alone. 

The Embolic Theory. — Axhausen.-® who at first was a strong advocate 
of the ‘damage-to-vessels’ theory, is responsible for another suggestion which 
has received a fair measure of support, and which attributes the lesions to 
embolic infarction. He suggests attenuated tubercle bacilli as producing the 
occlusion of the vessels, but why such emboli, of tubercle or any other bacilli, 
should be found in healthy young people it is dilficult to conceive. No proof 
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is forthcoming tliat sucli embolism occurs in these cases. If such is possible, 
why should the inner condyle be selected, occasionally even in both knees, 
and the usual sites in a bone for acute or chronic infection escape ? Paitre 
and de Bourguet, supporting this theory, invoke a ‘special fragility’ of the 
epiphysis. Rieger"® suggested fat embolism, and ev'en stated he had found 
actual evidence of this, but no one lias confirmed his improbable findings. 
The fact that when pedunculated tlie fragment consists of living bone and 
cartilage affords as strong an argument against this theory as it does against 
all the others with the exception of jnirc trauma. In this connection it is of 
interest to recall the e.xpcriments of Phemister, who killed portions of bone 
by insertion of radium into joints, and found that the necrotic fragments were 
not exfoliated, and moreover they gave rise to no inflammatory reactions, 
such as might have been expected, in the adjacent living bone. 

Other Theories. — Bernstein®® cites a bilateral knee case, a boj', with two 


sisters suffering from a similar lesion in one knee, and suggests an hereditary 
constitutional influence. Wagoner and Cohn,®^ of whose five cases three were 
members of the same family, also stress the hereditary factor. WeiP®, in view 
of the bilateral cases, speaks of it as a generalized disease. 

Is it not at least as easy to assume, in these knees, an anatomical peculi- 
arity present in all of them and favouring trauma at the typical site for these 
lesions ? Archer and Peterson®® suggest it is an adolescent affection similar 
to Perthes’ disease, while Axliauscn also draws a comparison between this 
condition and the familiar forms of ostco-chondritis. I have already admitted 
the difficult}’' of differentiating lesions of one type of ostco-ehondritis from 

those of another in the elbow'- and hip-joints. 


7 \ But the typical lesions in these joints, and also 

\ in the knee, arc occasionally seen in cases long 

\ , _ past the age for other forms of osteo-chondritis. 

‘ . j\Iy oldest knee case was 45, while two others, 
, I which the fragment contained cartilage 

oiiljb ■"'ere over 40. 

I feel forced towards the view that all these 
’ latter theories are no more than theories with 

little or nothing to supj^ort them, and that in 
^7 considering them we are going out of our way 

' to find an explanation when we have trauma 

as a possible, and, in my opinion, probable, 
sho Jng largY nfgment 'ISn explanation of all the various conditions described 

from posterior part of outer above. Soiiiner found a definite history oi 

Mat'ageTTo! trauma in 7 of his 12 cases. In our own series, 

three-quarters gave a history of trauma — a blow 
or kick on the knee in 5, and a twust, football accident, etc., in 10 ; m - 


the history was indefinite ; wdiile in 4 only w'as there definitely no trauma. 
As already stated, the fragment may consist of nothing but avascular cartilage. 
By what possible process, other than direct trauma, can such a lesion occur 
in a joint W'hich otherwise shows no change ? That a considerable fragment 
can be broken off a condyle by a man’s unaided efforts is proved by t is 
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skiagram (Fig. 65). The patient, a man of 30. s^^ning round somewhat abruptly 
to the right, to reach a book from a shelf behind him, his right foot being 
firmly planted on the floor. There was no question of external violence. 
Four weeks later a large fragment, quite free and obviously the result of a 
recent fraeture, was removed from the back of the joint. Presumably this 
piece of the outer condyle was knocked off b^' the external tubercle of the 
tibial spine. The popliteus tendon was not attached to the fragment, which 
consisted of nothing but articular cartilage and bone. 

As to those cases in which a typical lesion is seen in the radiogram 
and yet the cartilage is found intact, I can conceive it quite possible, as 
Hellstrom suggests, that the resilient cartilage, though bruised and damaged 
by a blow, might remain unbroken, and yet a fracture occur of the resistant 
and brittle bone beneath. Kappis speaks of a ‘subchondral hsematoma’ 
being produced — surely quite a possible result of trauma, •with or without 
a fracture of the bone. Fanner^* draws a rather attractive comparison 
with those cases of fracture of the carpal scaphoid in which the crack, 
seen only with the greatest difficulty soon after the injury-, becomes obvious 
within a few weeks. Such a crack might easily be overlooked in the femoral 
condyle in a radiogram taken shortly after an injury'. If a subchondral 
fracture occurs, it is quite possible for union to take place pro\ided the 
movement of the fragment in its bed is minimal. ^loreau®® and Kappis 
both state that complete cure can occur with disappearance of the charac- 
teristic X-ray picture. If, however, the patient continues to indulge in 
violent exercise, the movement of the fragment may be more than minimal, 
and the fracture may remain ununited. Even when operation is delayed, 
therefore, the bony fragment may be found to be loose in spite of the 
cartilage being intact. 

It remains for me to suggest an explanation of the lesion being found 
in the absence of a history of trauma. Supposing the initial damage left the 
cartilage unbroken, there would be no rough surface and no escape of blood 
to irritate the joint, and possibly no synovial effusion of any kind. It seems 
just possible that, in the heat of a game, the pain caused by the injury might 
attract but little attention, while later there would be no discomfort. Repeated 
subsequent traumata, perhaps not very severe, might break the cartilage and 
even gradually complete the separation of the fragment. Phemister makes 
the rather surprising assertion that the subchondral bone is peculiarly insensi- 
tive. He bases this statement on his experience when operating under local 
anesthesia, saying that he had “ chiselled off marginal osteoph^-tes and small 
chips of cartilage and bone from the articular surface, apparently without 
producing any pain."’ It is evident, however, that he was deahng -i^ith 
grossly abnormal articular surfaces. Professor Blair was again consulted, 
but little work seems to have been done on the nerve-supply of bone. 
Further research is necessary before we can answer this question of sensitive- 
ness of subchondral bone. 

To sum up, I would suggest that the typical lesion is a fracture and 
nothing else, for the following reasons : — 

I. It most frequently occurs in adolescents and young adults indulging 
in vigorous pastimes. 
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2. Typical lesions arc seen in radiograms and revealed by operation after 
definite trauma, ■which in some eases is rpiite recent. 

3. A lesion at the tyj^ical site may involve the cartilage only, the detached 
fragment eonsisting of normal articular cartilage. In such cases there is a 
definite history of trauma. 

4. There is an entire absence of any inflammatory changes, macroscopic 
and microsco])ic, in or about the lesions. 

5. The naked-eye appearances, when operation is performed early, 
suggest nothing but a simple recent fracture. When suffieient time has 
elapsed for changes to occur, they are only those which we should c.xpect 
as the result of an effort on the part of the tissues to repair the damage. 
Precisely similar changes arc occasionally found on the more e.xposed parts 
of the femoral articular surface, when the traumatic origin of the lesions is 
never disputed. 

C. AVhen the detached fragment is suspended by a vascular pedicle the 
bone in it is not dead, and is not a scriucstrum. so why should it have been 
exfoliated ? 

7. To explain the occurrence of tbc lesion in both knees, or in the knees 
of more than one member of a family, it is easier to accept the presence of 
anatomical peculiarities which favour exceptional local trauma than the 
suggestion of embolism, damage to blood-sujjply, or indeed any other theory. 

TREATMENT. 

Probably all will agree that in the absence of symptoms the finding of 
a typical lesion in a radiogram is not sufficient c.xcuse for o])cning the joint. 
However, it is extremely unlikely that this discovery will be made except 
in the course of routine X-ray examination in a bilateral case, admittedly 
a very rare c.xperience. I have found the lesion unexpectedly on routine 
X-ray examination in cases with a damaged semilunar cartilage. As already 
stated, disappearance of the lesion is possible. Hellstrbm, however, advises 
operation in spite of the absence of symptoms, since otherwise, he says, 
osteo-arthritis will develop. Tiiis late complication cannot, I fear, be avoided, 
even bj^ early operation. 

In the presence of symjjtoms the joint should always be explored. If, 
on ojjening the joint, the articular surface is found to be unbroken, but the 
site of the lesion is clearly indicated by alteration in the colour or texture of 
the overlying cartilage, or the extent of the lesion is indicated by a groove, 
an attempt should be made to determine whether this circumscribed area 
of cartilage is movable or not. If it is, there seems no doubt about the 
wisdom of excising it, together with any loose bone beneath it. If the 
cartilage does not move over the bone, the problem is more difficult. Some 
surgeons I know would prefer to leave well alone. Personally I feel that 
the exact condition of the cartilage within the circumference of the lesion 
should be the determining factor. If definitely soft, sodden, and rough, 
although unbroken, I think it is better excised. Any bone found loose 
should be removed and the edges of the hole carefully^ bevelled. If, on the 
other hand, the cartilage is almost normal in apjDcarance and the lesion 
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only just discernible, and there is nothing to suggest that a fragment of 
bone beneath is loose, it may safely be left alone. If in doubt, and par- 
ticularly if the mobility or otherwise of the fragment beneath is uncertain, 
in my opinion it is wiser to excise the lesion. I should prefer to err on 
the side of radical treatment. 

If the lesion presents the more usual appearance with the cartilage 
fractured, but with an unbroken portion holding the fragment more or less in 
position, the separation should be completed and the fragment removed. 
The cartilaginous margins of the crater should be carefully bevelled where 
necessary, and any undermined portions removed. I see nothing to be gained 
by curetting or otherwise treating the floor. There is no object in making 
the crater deeper. Any filling in that occurs will be done for the most part 
by the margins of the cartilage, and not by the bone, even though the latter 
be freshened by gouge or spoon. If the fragment is free in the joint and the 
X-ray shows the site from which it came, the incision should be planned to 
allow for inspection of the crater as well as removal of the loose body. In 
all cases the condition of the semilunar cartilages should be determined. 
In three of our cases a lesion of a semilunar cartilage (internal two, external 
one) was found in conjunction with the typical damage to the internal 
condyle. 

The immediate prognosis, and for some years to follow, is undoubtedly 
good. The remote results one would hardly expect to be so favourable, and 
there is reason for believing that osteo-arthritic changes are certain to occur 
sooner or later. 


SUMMARY. 

In the above remarks I have briefly reviewed the known facts of the 
condition with special reference to the knee-joint, and have endeavoured to 
show that these point strongly to trauma, pure and simple, as the cause of 
the characteristic lesions. The mechanism of this trauma in the case of the 
knee-joint has been discussed, and it has been suggested that violent rotation 
inwards of the tibia, driving the tibial spine against the inner condyle, is 
responsible for the injury^ in most cases. I have ventured to give my own 
personal views as to the treatment suitable to the varying conditions which 
may be found on exploring the joint. 
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THE ANATOMY OF THE PERIPHERAL SYMPATHETIC 
NERVOUS SYSTEM. 

By H. H. WOOLLARD axd R. E. XORRISH, 

ANATOMY DEPAP.TJtENT, IN ASSOCIATION WITH THE STTP.GICAL TTNIT, ST. BAKTHOLOjrZW's 

MEDICAL COLLEGE. 

Illustration's of the peripheral portion of the sympathetic nerrous system 
have been designed either to show the physiological implications of its 
structure or to convey what appears to be the amazing complexity of its 
arrangements. Now that surgical resections of this system have become 
frequent, numerous publications bearing on its anatomy have appeared, and 
these seem to introduce a new kind of complexity. TTie complexity of the 
earlier representations arose from the picturing of rich arborizations amongst 
all the branches of the sympathetic ner\'es so that there resulted a bei^'ildering 
interplexiform arrangement making it wellnigh impossible to determine how 
any particular organ might be deprived of its sympathetic inner\'ation by 
surgical methods. The new complexity arises from the implication that there 
is no constant and formal pattern in the source of supply to the \'iscera, in 
that these may receive their innen'ation from adjacent plexuses or from 
branches proceeding from the ganglia, and further that a third source exists 
in the fibres which accompany the blood-vessels. 

The object of the present paper is to re\iew these suggestions and possi- 
bilities, and to determine with as much precision as possible the anatomical 
routes the nerves pursue, and how these can be approached and resected by 
the surgeon. 

The well-known picture of Hirschfeld emphasizes the apparent complexity 
of the sympathetic ners'ous system. This picture has been used over and 
over again in various text-books and often modified to express some particular 
point of view. In the Atlas of Spalteholz and in Quain’s Anatomy the 
representations of the sympathetic nervous system appear to be less compli- 
cated, and indeed we tbink our own investigations are more in accordance 
with the figures which appear in these books. 

COMPARATIVE ANATOMY. 

In order to grasp tbe morphological principles which underlie the peri- 
pheral distribution of the sympathetic system, it is necessary to refer briefly 
to its comparative anatomy and embryology. 

The comparative anatomy of the system is not very well known, but 
what little information we have at our disposal goes to show that this 
system is a fairly late acquisition in the history of the animal kingdom. 
In Pelrnniyzon, the most primitive of the chorclatcs. a vagal system can 
be distinguished. Later comes an adumbration of the sacral outflow of 
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parasympatlietic fibres. Then later in the history of tlie vertebrates the 
thoraeo-lumbar portion of tlie synipatiictic system jiropcr makes its appear- 
ance. Therefore it is to be inferred that tlie autonomic system as a whole 
appears comparatively late, and of its three portions the sympathetic system 
(keeping this term for the thoraeo-lnmbar outflow) is the last of all to appear. 
It is intere.sting to observe that the .same order is rejieatcd in development, 
and in mammals the thoraeo-lumbar jiortion of the autonomic system is the 
last to make its appearance. 

As is well known, some of the cells belonging to the sympathetic nervous 
system become differentiated into adrenalin-producing cells. The totality 
of these cells which can liberate the .sympathomimetie adrenalin is known as 
the ‘chromaffin system’. The comparative anatomy of the sympathetic 
nervous system reveals that the ehromallin system is much more e.xtensive 
in the lower vertebrates than in ourselves, and that it undergoes a progressive 
reduction as one passes uji the animal scale. With this reduction in the 
extent of the chromaffin system there is a progressive increase in the peripheral 
plexuses of the sympathetic system. It would seem that in man the chromaffin 
system is still undergoing reduction, for those outlying chromaffin masses 
that lie beside the aorta and adjacent to the sujrrarenal, the para-aortic bodies 
of Zuckerkandl, disappear in the first few years after birth. The conversion 
of sympathetic medulloblasts into chromaffin-scercting cells has been a long- 
established embryological fact, and when Elliott established also that all 
fibres proceeding to the medulla of the suprarenal were preganglionic, it became 
clear that the role of adrenalin was the replacement of a postganglionic fibre 
by the distribution through the blood of a chemical substance. Obviously 
this method produces a diffuse response and is much slower than the more 
localized and swifter-moving nerve impulse. Thus it is clear, from the inverse 
relationship between these two modes of distributing sympathetic effects, 
that in the course of evolution the less exact has given way to the more 
precise and more highly differentiated method. 

There are morphological reasons for suggesting that the visceral centres 
were first laid down in the hypothalamus, and exerted their effects on the 
periphery by means of the release of a chemical substance, and that out of 
this system has growm the peripheral sympathetic nervous system. Owing 
to its late arrival, jrarts of the neural axis had been already allotted to the 
extremities, and therefore it has become restricted in its outflow from the 
central axis to a range between the first thoracic and the third lumbar segment, 
and moreover its connector neuron became displaced to the perijrhery, for 
the only available source of neural proliferation was the neural crest. How- 
ever, be this as it may, it is from the neural crest that cells of the sjmipathetic 
ganglia and the chromaffin cells take origin, thus arising from the same source 
as the dorsal ganglia of the cerebrospinal nerves. 

The adrenalin produced in the chromaffin cells not only acts as a substi- 
tute for the fibre starting from the peripheral ganglion — that is, the post- 
ganglionic fibre — but also acts as an intermediary between the ending of the 
postganglionic fibre and the contractile or secreting element which it inner- 
vates. It seems possible that an adrenalin-like substance (called ‘sympathin 
by Cannon) does participate in every reaction produced by the sympathetic 
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fibres and is indeed the agent which produces the reaction. The fact that 
all sjTnpathetic endings are pericellular and not intracellular is consistent 
with this idea. Therefore it is to be supposed that although the adrenalin 
as a replacer of sympathetic fibres is less in evidence in man than in lower 
vertebrates, the same does not obtain in the case of adrenalin or adrenalin- 
like substance acting as an intermediary between the ner^'e-ending and the 
reacting tissue. 

The neuroblasts which are proliferated from the neural crest become 
aggregated in a segmental manner, so that in the postganglionic system of 
the sjTnpathetic the metameric arrangement is presers'ed. A segmental plan 
does not occur in the preganglionic system, for this part, as is well known, is 
restricted roughly to the thoracic region of the cord. Its connections with 
the peripheral ganglia therefore show an overlapping. The extent and 
nature of this overlap was studied minutely by Langley, and from his work 
it can be concluded that each preganglionic fibre is likely to be connected 
with somewhere between three and six peripheral ganglia. This suggests 
that activity starting centrally is likely to have widespread effects at the 
periphery. 

The peripheral distribution of the postganglionic fibres diverges into 
two great streams, one directed cranially and one directed caudally. The 
separation between the two systems is about the tenth thoracic segment. 
Those that pass cranially inner\'ate the head and face, the eye, the heart, 
the lungs, and the upper extremity, in that order cranio-eaudally. This is 
also the cranio-caudal order in which these structures arise in the course of 
development. The same is to be obser%'ed in the caudal region, for the sueces- 
sion in the sympathetic outflow proceeds to the abdomen, the pelvis, the lower 
limbs, and the perineal region. 

To some extent morphological principles are exhibited in the peripheral 
fibres when their distribution is studied in relation to the emergence of the 
organs of the body in a transverse plane. As is well known, the trunk of 
the embr3'0 in the earlier stages of its development shows three main regions 
in which are differentiated certain organ-s\’stems of the bod}'. These are 
distinguished most lateralh^ as the somatopleure, from which the parietes of 
the abdominal wall are developed ; in the median plane is found the splanch- 
nopleure, which surrounds the entoderm of the gut ; and between these 
dorsallj^ a ridge of mesenclwme — the intermediate cell mass or the Wolffian 
ridge — in which the suprarenal, the kidnej*, and the gonad are developed. 

Regarding the distribution of the s\’mpathetic fibres to these areas, those 
for the parietes reach their peripheral destination b\’ travelling in the spinal 
nerves. Those fibres which go to the structures derived from the Wolffian 
ridge come from a lateralh' placed ganglion — the renal ganglion, which is also 
the source of the fibres to the testis or ovar\-. The median entodermal 
structures have their ganglia piled along the front of the aorta, and the fibres 
from these accompaiw the blood-vessels to their end structures. 

These three systems, which can be broadly distinguished morphologically, 
arc also different ph\-siologically. The parietal and limb fibres are vasomotor, 
sudomotor. and pilomotor ; those to the intermediate structures, like the 
kidney and the testis, have no special function, for as yet nothing beyond 
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vasomotor effects has been discovered ; those going to the mid-line structures 
are for the most part of an inhibitory nature, depressing secretion, inhibiting 
peristalsis, and dilating bronchioles : they arc, of course, tonic to the 
sphincters. 

In the abdomen this distinction between the three distributive arrange- 
ments can be apprehended most easily. The segmental ganglia are the source 
of the limb fibres, the intermediate organs have their own special group, while 
the great pre-aortic structures function for the alimentary system. The 
activity of the parietal group produces tonic constrictor effects, while the 
medial system is both vasoconstrictor and vasodilator to the blood-vessels, 
while being inhibitor to the circular and longitudinal muscle coats of the 
bowel. 

From this brief review of the sympathetic system it can be inferred that 
it follows definite morphological principles, and that in its peripheral distribu- 
tion we may hope to be able to determine well-marked and definite con- 
courses of fibres so arranged that it can be said that their removal would result 
in the denervation of precise regions of the body. This view is to some extent 
in conflict with the work of other anatomists, whose investigations have led 
them to emphasize the syncytial aspects of the sympathetic systems. Nor 
does it readily harmonize with the Avork of Kondratjew, Avho has emphasized 
the existence of intcrorganal plexuses between adjacent viscera Avithin the 
abdomen. 

We Avould noAA’ proceed to discuss the anatomy of the sympathetic 
system in some of the regions of more immediate interest to the surgeon. 

THE SYMPATHETIC INNERVATION OF THE EYE. 

The nodal point in the origin and distribution of the peripheral fibres 
to those parts of the body aboA'e the diaphragm is the ganglion stellatum. 
By this AA'c mean the inferior cervical ganglion and the first thoracic. These 
are so often fused and the distinction betAA’cen them is often so slight that the 
term ‘ganglion stellatum’ can be used cpiite justifiably. This ganglion, along 
Avith the outljdng middle and superior ganglia, really represents fused segmen- 
tal and prcA^ertebral ganglia — that is, it has the combined significance of, say, 
the lumbar and the cocliac ganglia in the abdomen. From it proceed segmental 
rami as Avell as Ausceral branches such as the cardiac accelerators. It AA'as 
for these reasons that Gaskell AA’as tempted to apply the term ‘superior 
splanchnic’ to the cerAucal sjmipathetic. 

From the stellate ganglion the peripheral fibres directly or indirectly 
proceed farther. Of these fibres some Avill proceed as preganglionic fibres to 
the middle and superior cerAUcal ganglia ; others, the majority, AA'ill emerge 
from it as postganglionic fibres. Those AA’hich proceed to the eye, for instance, 
pass into the cerAdcal sj’mpathetic, traA'ersing the stellate ganglion and then 
passing in front of the subclaAnan artery. When they reach the superior 
cerA'^ical ganglion they enter into synaptic arrangement Avith the cells of this 
ganglion. Thereafter they reach the caA'ernous plexus by traA'elling AA’ith the 
internal carotid, and from there reach the extrinsic unstrijjed muscle of the 
orbit as Avell as the dilator fibres of the pupil. On these they exert a continuous 
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tonic effect, for ns soon ns tlicy nre iiilernipled llie well-known plienotnenn 
of Horner’s syndrome ninke tlieir n/)/>enninee. 

'riicse oeninr sympntlielie fil)res nre of interest, for sev'ernl nnisons, 'I'lie 
enoplitlinlmos, tlie nnrrowinn of llie pnipehrni fissure, t.lie lowerinfi of itdrn- 
oeulnr ])ressnre, nnd llie const riel.or effect, on llie [inpil (dne to unopposed 
nelion of the ])nrnsympnlliel.ie fibres of the third nerve) follow whenever the 
pregniifilionie or the post<'nni'lionie fibres nre divided. 'I'his menus l.hnt the 
superior eervienl ijnnglion nnd its filires, when isolnletl from their pre/,'nnglionie 
eonneetions, exert no inihienee on the smooth mnsele of the orbit. 'I'he peri- 
phernl <jnn"lin nre not. centres from which reflex effects enn be initinted. Jt. 
is true thnt this (pieslion hns been invest if^nted oft.en nnd miK'li discussed, 
but the Inborntory observntions nnd the siir/(ienl resnlt.s seem to be in tif'ivc- 
menl Hint the isolnled |)eriphernl sympnilielie gniinlin nre innetive when s(!vered 
from their spinni eonneetions. 

'I’he oeninr effects nri! eontinnons nnd hnve been observed for severnl 
yenrs nfter reniovnl of the slelinte /'nn/jlioii, i.e., by brenkine Hieir pre- 
f^nnelionie eonneetions. All sympnilielie effects nre not, eontinnons nnd Ionic. 
'I’he oeidnr nnd vnsoeonsirielor lielonij to this frroii]), nnd niso pin'hnps the 
pilomotor nnd the sndoniolor. .Swenlin/', however, is somewlint eomplienicnl, 
for there is n swenlin<; Hint depends on the spinni nerves. Hint is neliv'nied 
by |)iloenrpine nnd inhibited by niropine n pnrnsympnihel ie resemblnnee. 
It is well known Hint ndrenniin, the norninl sympnlhomimelie drn^; of the 
body, does not, netivntc^ the swenl. <;lnnds. 'J’he effects on the nnslriped 
mnsele nnd I'Innds of the niinieninry system would npjienr to be oeensfonni 
nnd not of n eontinnons tonic nntnre. 'I'his dislinelion is of inifiorlnnee, for 
obviously siirffienl intervention is likely to be more effeelive when it. is 
directed to the reniovnl of the eontinnons tonic effeels, 

'I’lic niintomienl pnthwny of the disiribniion ilhistrnles nnother nspeet 
of the peri|)hernl sympnilielie system. 'I’he nerve-fibr(^s reneh their deslinn- 
tion by Irnvellinif with the blood-vessels, 'i’his would seem l.o be the nsnnl 
wny in the ense of the viseern. Kor the viseerni strnetnres we hnve Ion*' 
pref'niifjlionie pnthwnys -the eervienl .syinpnt hetie pnthwny in pnrt, the f'lvtil. 
spinnehnie, nnd the hypo(,'nst rie nerves (the [iresnernl). 'J’liese eneonnter 
peri])hernl jinniflin ; the superior eervienl piiifjlion, the e(eline nnd the inferior 
niesenterie I'niif^lion, tofiether with the cells in the siijicrior hypoirnstrie plexus. 
l'’roni these {^nufjlin then |)roee(:d the linni film-s, nnd these reneh their destinn- 
tion by tnivelliiif; with the blood-vessels. 'I’his is in mnrked eonlrnsl with 
the disiribniion to the pnrieles nnd limbs, wh(-re the fibres enn be observeif 
ns grey mini joining the segment nl spinni nerves. 

'I’he evidence from morphology nnd fnnetion set out nbove indnet’s ns 
to suggest thnt these two modes of (list ribnt ion represent, n reni distinction 
in the nrrnngenieni of the sympnilielie nervous system, nnd Hint eneh pnrt, 
the soninlie nnd the viseerni. preserves its elinrneterisl i(‘ mode. 'J'he oeninr 
effects nre so eertnin nnd ensily reeogiii/.nble I lint they enn be used, if 
neeessnry, ns n criterion for the nnnlomienl sneeess of n eervienl sym- 
l>ntheetoniy. 'I’he presence or nfiseiiee of Horner’s syndrome ninkes it 
('(•rliiiii whether the eervienl syni))nl hetie hns been divided nnd the sfellnie 
gnnglion reiiio\-ed or not. 
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We have referred to tlie restriction of the spinal-cord area from which 
the preganglionic fdrres to the peripheral ganglia start. IMention has been 
made of the fact that each preganglionic fibre subserves several peripheral 
ganglia. Further, if we inquire into the higher centres which activate the 
lower spinal centres we should find them congregated in a small area in the 
hypothalamus. Thus we arc prejrared for the reception of the notion that a 
third and possibly the most important activity of the sympathetic system 
is its total emergency response. This aspect, though of the greatest importance, 
is not germane to our present intentions, for it is outside the scope of surgical 
intervention. We mention it now to invite attention to the threefold quality 
of sympathetic activity ; the continuous tonic aspect, which offers reasonable 
hojje that surgical interventiou may be profitable ; the occasional, such as 
the effects on tlic gut, where the results of surgical intervention are perhaps 
less likely to be reliable ; and the total emergency response, which is outside 
the scope of surgery. A piecemeal intervention is not likely to hurt this 
last response, for the peripheral-fibre system is helped out by the production 
of adrenalin. 

Two deductions from this arc of further surgical interest — namely, the 
anatomy of the system and the results of physiological investigation do 
not suggest that local diseases are likely to find tlieir explanation in hyper- 
activity or hypo-activity of small parts of the peripheral system. The 
effect most likely to be achieved by surgery is an indirect one — namely, 
an increase in the amount of blood flowing to a particular region tlirough 
the removal of vasoconstrictor tonic impulses. Tonic impulses to smooth 
muscles, either activatory or inhibitory, could be removed, but beyond 
such effects as these there is no evidence at the moment that more 
can be achieved. 

THE SYMPATHETIC INNERVATION OF THE UPPER LIMB. 

The sympathetic innervation of the upper limb leads us to examine in 
the first instance the origin of the rami and their connection with the spinal 
nerves that make up the brachial plexus. 

It is possible for a bodj'’ structure to receive sympathetic fibres by three 
routes : (1) By incorporation with the peripheral spinal nerves and thus 
sharing in their distribution ; (2) By proceeding with the blood-vessels ; 
( 3 ) By direct distribution to the organ without joining other kinds of 
nerves or accompanying blood-A’^essels. The last way arises in the case 
of some of the abdominal and pelvic viscera. In the limb, only the two 
former arise. 

The Vascular Route. — The opinion that the vascular route is used by 
sympathetic fibres has diffused rvidely following the observations and surgical 
reports of Leriche. Actual observation discloses, of course, the penetration 
of the spinal nerves bj^ the rami ; ft show's fibres from peripheral nerves joining 
blood-vessels, which in accordance w'ith ordinarj^ dissecting-room procedure 
may fairl}^ be called branches of vascular distribution. Numerous nerve- 
fibres, in the form of fasciculi, running for considerable distances, can also be 
observed in the adventitia of blood-vessels ; and finally in the tunica media 
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a continuous nerve plexus can be seen extending throughout the whole of 
the vascular tree. ^Moreover, by the ordinarj”^ method of dissection aided by 
a binocular, it is possible to trace some fibres for a short distance on 
stem-vessels like the subclavian and the iliac arteries. The fewness of 
the fibres and the difficulty of the dissection here is in marked contrast 
with the ease of tracing such nerves on the carotid or splanchnic vessels, 
for instance. 

The method of dissection by exposing the rami and the branches of 
vascular distribution from adjacent nerves suggests strongly that in the 
limbs the sympathetic fibres reach their destination through the spinal nerv'es. 
The investigations of Langley, Woollard, and others have brought experi- 
mental confirmation of this, and we believe that surgical opinion is now in 
alinement with this view. 

Perhaps the simplest and most convincing demonstration of the fact 
that the blood-vessels of an extremity get their innervation from the sympa- 
thetic fibres in the adjacent nerves is to inject a peripheral nerve, such as the 
median or ulnar, with novocain. Along with the anesthesia a paralysis of 
the sympathetic fibres occurs, and the removal of constrictor impulses dis- 
closes itself in vasodilatation, producing a flush and a rise of temperature. In 
this way it can easily be shown that the vasodilatation coincides with the 
peripheral distribution of these nerves, and in the case of the ulnar a difference 
of temperature can be shown, by using a thermo-couple, between the two 
sides of the ring finger (Woollard and Phillips). The method of cocainiza- 
tion of peripheral nerves, or of spinal anfcsthesia, or the production of protein 
reaction (tj^phoid vaccine), has been used as a clinical test to determine 
the part which sympathetic impulses are playing in the production of 
particular lesions. 

The converse method of infiltrating the adventitia of blood-vessels like 
the radial artery gives no vasodilator response. It can be concluded with 
certainty that the experimental, the degenerative, and the dissecting methods 
all agree in deciding that the blood-vessels of a limb receive their sympathetic 
fibres by distribution from adjacent nerves. 

Since, however, there is demonstrable a continuous plexus in the media 
of blood-vessels, it might be supposed that this could afford a chance for 
impulses to proceed upwards or downwards within it. This plexus is unlike 
a conducting system. It gives off pericellular endings to the unstriped 
muscle fibres. Impulses which enter this plexus extend over a small area 
and then die out. Though its appearance suggests continuity, yet the 
arrangement is of such a nature that its purpose is to subserve a restricted 
portion of the vascular tree, and experiment shows that impulses soon die 
out within this area and are not transmitted for any distance upwards or 
downwards. 

The nature of the intrinsic plexuses is of some importance, for we 
encounter a similar arrangement in the ureter. This will be mentioned again 
later. But it is necessary to emphasize at the moment that organs and blood- 
vessels have no break in the continuity of their intrinsic plexuses, and that 
these function locallv, while from the periphery come the fibres whose sub- 
divisions form these plexuses. 
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THE ANATOMY OF THE RAMI AND THE GANGLIA. 

The number, arrangement, and apjiarcnt source of the rami, as well as 
the cervieal sympathetic ganglia themselves, exhibit considerable variation. 
Potts, Axford, and others have recorded from their dissections variations 
in the number of rami, and the inconstancy of their relations to adjacent 
muscles. Our own observations are in agreement with the results they 
reached. The feasibility of such operations as ramiscctomy must be deter- 
mined in large part by the assortment of these sympathetic branches, and 
also the variations encountered raise the problem whether any significance 
attaches to the number of these rami. 



Jiootof 

n^htl,ur^ 


Fig. go. — D issection slioiving tlio connections of tlio lower een’icnl sympathetic system, 


The teaching commonly imparted of the anatomy of the cervical sympa- 
thetic would lead one to suppose that the inferior cervical ganglion and the 
first thoracic ganglion are discrete masses, but such Avould seem rarely to be 
the case. Most often it is found that an elongated ovoid mass is situated 
in front of the neck of the first rib near the costocentral articulation, and that 
this mass, when traced upwards to the lateral angle between the vertebral 
artery and its origin from the subclavian, emits a stream of fibres in which 
one or more small ganglionic masses are entangled. It is an economy to 
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apply the term ‘stellate ganglion’ to all these ganglionic accumulations rather 
than to attempt to delimit one part as first thoracic, another as inferior 
cervical, and another as the middle cerv'ical ganglion. 

By references to the accompanying figures (Figs. 66, 67), it can readily 
be apprehended that the ganglionic masses, in order to be exposed, need 
division of the scalenus anticus muscle, displacement of the subclavian arterv, 
and the separation of the extrapleural tissues from the medial border of the 



Fig. G7.— a dissection showing the positions and connections oi the middle cer\ical and 

stellate ganglia. 


first rib. The lower pole of the ganglionic mass leads directly downwards 
and backwards to the second thoracic ganglion, which lies opposite the medial 
extremity of the first intercostal space and usually extends to the upper 
border of the second rib. 

The middle cervical ganglion is a very uncertain topographical mass. 
It is usually assigned to a place where the cervical sympathetic chain crosse.s 
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the inferior tliyroid artery opposite the sixth cervical vertebra. Reference 
to the same figures (Figs. CG, G7) will show that in one case (Fig. G6) the mass 
labelled ‘middle cervical ganglion’ is an inconspicuous thickening on the eervi- 
cal chain, while in the second case (Fig. G7) it forms a mass easily divisible into 
upper and lower portions. Since the middle cervical ganglion is such a fluc- 
tuating quantity, similar variation must occur in the origin and course of the 
rami to the fifth and sixth cervical nerves which are usually attributed to it. 

If the term ‘ganglion stcllatum’ were extended to cover all the large and 
small ganglionic masses opposite the neck of the first rib and extending 
upwards into the angles formed by the origin of the vertebral and inferior 
thyroid arteries from the subclavian, it would get rid of some artificialities 
in descrqrtive anatomy and wordd make the use of the term approximate 
more nearly to its connotation in comparative anatomy. The irregularities 
of these ganglionic masses remind us more of the cocliac plexus than of 
segmental ganglia. The attenrpt to emphasize this latter aspect has led to the 
terms usually employed. Tlicy are of course also the source of visceral fibres 
(most, if not all, of the cardiac accelerators arise at this level) as well as of 
segmental rami. 

The rami take origin from the main ganglionic mass for the most part, 
but some come as well from the more cranially lying portions. It would 
be tedious to describe in detail their plexiform arrangement, their varying 
relations to the adjacent muscles, their relations to the arteries, and the 
inconstancy in their number and apparent origin. Excellent descriptions 
have been furnished by A.xford and others. It will suffice if we describe the 
results of one of our dissections. 

In this specimen (Fig. G7) the inferior ganglionic masses in the cervico- 
thoracic region consist of an upper, middle, and lower mass. The term 
‘middle cervical ganglion’ would be appropriate to the upper two on topo- 
graphical grounds. The connecting links between these lie behind the sub- 
clavian artery and encircle the vertebral artery. From the upper mass a 
single ramus joins both the fifth and the sixth cervical roots. A medial 
visceral ramus is also present. From the middle mass a large ramus proceeds 
upwards and outAvards to the fourth and fifth cervical roots. Two medially 
directed visceral branches arc also present. From the connecting fibres 
betAveen the middle and loAA'er ganglionic masses a ramus joins the seventh 
cervical nerAm and the ramus vertcbralis proceeds with the vertebral artery. 
The ramus Amrtebralis is Amriable in size but ahvays present, and furnishes 
an additional route by Avhich rami join the upper cerAUcal roots. These enter 
the cerA'ical roots independently of those Avhich come more superficially from 
the ganglia. The loAvest ganglionic collection supplies a small ramus to the 
sixth cerA’ical, and a larger ramus is distributed to the sixth, seA’enth, and 
eighth cerAueal nerves. A separate small ramus proceeds to the first thoracic 
nerA’C. In addition there are, of course, Ausceral branches. 

Kuntz has draAvn attention to the occasional presence of an additions 
ramus to the first thoracic nerA'e from the second thoracic ganglion. Tins 
ramus aa’c liaAm encountered on one occasion. Its frequency is great enougi 
to impose ahvays on the surgeon the need for designing his cerA’ical sympa- 
thectomy operations in such a AA’ay as to destroy this ramus. 
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It is clear from this compendium that the rami are more numerous and 
more widespread than might have been supposed. Further, they have a 
widespread origin from a stellate ganglion or from the more separate masses 
(first thoracic ganglion and inferior cer%-ical ganglion), from the cervical 
sympathetic at, below, or above the supposed position of the middle cer^dcal 
ganglion, and from the ramus vcrtebralis. Again, rami may be separate at 
their origin and conjoin later, or, on the other hand, a ramus of single origin 
divides and so supplies more than one spinal ner\'e. 

These several rami enter into the spinal nerves over varying intervals, 
and may pass in front or through the prevertebral muscles and the scalenus 
anticus. Thus, on anatomical grounds it would be hard to believe that the 
operation of ramisectomy, i.e., the cutting off of the sympathetic fibres to 
the limb by division of the rami, would ever be complete. There are, of 
course, other reasons for directing the surgical intervention elsewhere. 

We have so far proceeded on the assumption that all these rami are 
postganglionic, i.e., that they have come from the cord not higher than the 
first thoracic ventral root and have their cell stations in the ganglia above 
described. This piece of anatomy rests, we believe, on a quite secure basis, 
but there are not wanting obser\'ers who would elevate the level in the spinal 
cord from which such fibres might come. Winkler, for instance, on histo- 
logical grounds, has suggested that such fibres might reach the upper part 
of the cervical sympathetic by way of the spinal accessor}-. This is highly 
improbable, and a re-examination of the ventral roots for finely medullated 
fibres brought us to the same conclusion as Harman long ago reached — 
namely, that ordinarily the first thoracic ventral root is the first root in which 
such fibres become conspicuous. This morphological test by itself is not 
conclusive, for finely medullated fibres which are not sympathetic but motor 
in function exist in all ventral roots (Sherrington). These are few and 
scattered, however, and the morphological picture of the first thoracic root 
contrasts strongly with those preceding it. 

Harman drew attention to the fact that the sympathetic outflow does 
vary, however, with the fixation of the plexus. If this moves fomvards a 
segment, then the preganglionic outflow shifts to the eighth cer'shcal segment, 
or if post-fixed the second thoracic root becomes the most cranial level of the 
outflow. This, we think, explains the occasional contribution from the second 
thoracic ganglion to the first dorsal ners'e, to which Kuntz has directed atten- 
tion. The number of rami exposed by a dissection is not by any means a 
measure of the number of sympathetic fibres joining the spinal cord. Some 
of the rami really eonsist of a small blood-vessel and a few fibres. The usual 
method of dissection is likely to be complicated by the presence of more or 
less fibrous tissue, and, indeed, a fibrous strand may be so dissected as to be 
mistaken for a nerve-fibre. Histological investigation is necessary as well, 
in order to determine the true composition of the rami exposed by dissection. 
This does reveal that some of the rami found by dissection may owe their 
apparent size to fibrous tissue or to the presence of a small blood-vessel and 
contain but few nerve-fibres. The nerve-fibres are almost entirely non- 
inedullated, but in some rami there will be found a few fibres that have 
not yet lost their medullary sheaths. Despite the presence of mcdullation. 
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it is justifiable to assume that these are postgauglionic fibres, for a similar 
state has been noted in other parts of the body in fibres definitely known 
to be postganglionic. 

As has already been mentioned, the evidence justifies us in believing 
that these rami undergo along with the other nerve eomimnents of the brachial 
plexus the same reassortment and arrangement, and thus have the same 
distribution. 

Since also it is known that the vasomotor supply is most abundant to 
the more superficial vessels, and, of course, the pilomotors and sudomotors 
are entirely cutaneous, we might infer, therefore, that those spinal segments 
which innervate the largest cutaneous areas would contain the greatest 
number of sympathetic fibres. Actual observations suggest that the largest 
number enter the eighth cervical root in the brachial plexus and the first 
sacral in the lumbo-sacral plexus, i.c., to the hand and foot regions. 

Though ramiscctomy would be justified on physiological grounds, the 
anatomical difficulties of acliieving a sympathetic denervation in this way 
are, as already pointed out, very considerable. There is, however, another 
reason why ramiscctomy is unsuitable. The vascular changes and the ocular 
effects which follow symjjathcctomy liavc now been observed for a long time 
after operation, and Adson and Hesse have noted that they are present for 
tw'O to three years. This means practically that they endure indefinitely. 
This would, of course, not be so if regeneration could occur. Enough clinical 
evidence is now available to make it likely that such regeneration does occur 
after ramiscctomy and may be practically complete in a year or so. 

From these observations and the experience now available, it can be 
concluded that the only' way to denervate the upper limb of its sympathetic 
fibres, to avoid all regeneration, and to ensure a permanent state of relative 
vasodilatation, is to remove those masses comprised in the term ‘ganglion 
stellatum’, i.e., the inferior cervical ganglion and the first thoracic ganglion 
of ordinary anatomy. Since the second thoracic ganglion occasionally makes 
a contribution to the sympathetic innervation of the upper limb, this should 
be included also. The problem of the most advantageous approach, from 
the front or the back, -we do not propose to discuss, since other than 
anatomical considerations arise. We can assert, however, that the anterior 
approach has been completely successful on many occasions in the Surgical 
Unit of St. Bartholomew'’s Hospital, and subsequent dissection of the excised 
tissue has proved that the second thoracic ganglion has been removed. 

THE SYMPATHETIC INNERVATION OF THE DISTAL PART 

OF THE COLON. 

The mode of sympathetic innervation of the gut stands in sharp contrast 
to that of the limbs. For in the alimentary tract the ganglia from w’hich 
the peripheral fibres start are piled up along the front of the aorta. These 
ganglia are fed by preganglionic nerves which travel relatively a very long 
distance before they reach their synaptic terminations. The peripheral fibres 
run in close association with the blood-vessels in order to reach their destina- 
tion. The nodal ganglionic point in the case of the descending colon, the 



ANATOMY OP SYMPATHETIC SYSTEM 95 

iliac colon, the pelvic colon, and the rectum is the inferior mesenteric ganglion. 
This perhaps needs some qualification in the case of the rectum and distal 
part of the pelvic colon, for there occurs here a slender reinforcement of 
sympathetic filaments derived from the hypogastric and pelvic plexus. The 
inferior mesenteric ganglion is, however, not a discrete mass, and its scattered 
elements may have an extensive range. They may be found proximal to as 
well as at the level and distal to the origin of the inferior mesenteric arterj'. 
Scattered cells are also found in the hypogastric plexus. The fibres coming 
to this ganglion are derived in cliief part from filaments which descend along 
the anterior surface of the aorta, having passed through the coeliac plexus. 
In their descent they form a pre-aortic plexus. In addition, branches are 
given to the inferior mesenteric plexus from the second and third lumbar 
ganglia on each side. These pass forwards and downwards behind the begin- 
ning of the inferior mesenteric artery to mingle with the other fibres of the 
inferior mesenteric ganglion. The inferior mesenteric plexus thus constituted 
then subdivides so that each branch of the inferior mesenteric arter\' is 
accompanied by several large filaments. Those which accompany the 
superior ha:morrhoidal artery cross the common iliac vessels and eventually 
form a plexus behind the rectum in a plane anterior to that of the hypogastric 
nerves. These two plexuses communicate a few fibres running between the 
superior heemorrhoidal plexus and the hypogastric plexus. To deprive those 
portions of the gut which lie within the vascular bed of the inferior mesenteric 
arterj' of their sympathetic ners'e supply, it would therefore be necessary' to 
remove the inferior mesenteric ganglion. To render the denervation as 
certain as possible, the dissection should be extensive and should be made 
proximal to the origin of the artery by removing the adventitia from the 
front of the aorta. In order to secure the contributions from the lumbar 
ganglia, the inferior mesenteric arterj' should be stripped of its adventitia 
for a short distance from its origin. Since the hN'pogastrie plexus contributes 
some fibres to the superior haemorrhoidal plexus, this also should be included 
in the resection. 

The anatomical considerations are not entirely ended by breaking the 
sympathetic fibres at the level of the inferior mesenteric ganglion. As is well 
known, there exists in the gut the intrinsic plexuses of Auerbach and Meissner. 
The anatomical relationship of these intrinsic plexuses to the extrinsic nerves 
of the gut, such as the vagal and sacral parasympathetic and the sympathetic 
nerves just described, is, in our opinion, quite unsettled. Without opening 
up the whole question in these pages, we would content ourselves by asserting 
that there is at the present time no justification for remo\-ing it from the 
separate category in which Langley placed it — namely, that portion of the 
autonomic nervous system which he called the ‘enteric ner\’ous system’. 
The matter is important, for it affects the view we must take in regard to the 
motilitj' and vasomotor reactions of the gut. There is, of course, abundant 
evidence of the presence of vasoconstrictors in the gut, but there is also 
evidence of vasodilator fibres as well. In regard to the gut movements, 
opinion has crystallized around the conception that the segmental move- 
ments are mj'ogenic in origin, the peristaltic are due to the intrinsic nerv'ous 
plexuses, and the extrinsic systems, like the sympathetic and parasympathetic. 



96 THE BRITISH JOURNAL OF SURGERY 

arc regulatory in function. 'Jlui.s the synipatlictic, when stimulated, inhibits 
the peristaltic movement of the gut. and, almost as a necessary concomitant 
of this, enhances the tonic activity of the sphincters. The pathological 
evidence gained from the study of the achalasias, though as yet we think 
not conclusive nor yet analy.sablc into cause and effect, does suggest that 
degeneration of the intrinsic plexuses is associated with these. In any case, 
whatever be the interpretation of these changes in the intrinsic plexuses, they 
are outside the range of surgical intervention, and so the soundness of opera- 
tions on the sympathetic nervous system for these disorders of gut motility 
must depend on clinical observations. 

INNERVATION OF THE BLADDER AND URETER. 

Although the more important anatomical features of the innervation of 
the bladder are known, tlierc arc still some j^oints which need further elucida- 
tion. The principal sources of the nerves of tlic bladder are by way of the 
hypogastric (presacral) nerves and plexuses and by way of the sacral para-, 
sympathetic nerves (pelvic nerves). The ])udic nerve is the sensory nerve 
of the urethra and the motor nerve of the external sphincter of the bladder. 
Since the external sphincter of the bladder, especially in women, contains a 
considerable number of unstriped muscle fibres, there must be some overlap 
in the motor elements of the tiiree nerves supplying the bladder. The sacral 
parasympathetic nerves to the bladder contain the most important afferent 
and efferent nerves that have to do with micturition, and therefore cannot 
be touched by the surgeon. In those eases where it would appear that the 
diffieulty in micturition is due to the inability to relax the external sphincter, 
some relief might be expected to follow a partial resection (avoiding the 
branches to the anal sphincter) of the pudic nerve. 

At the moment surgical intervention is directed most usefully to the 
sympathetic fibres that reach the pelvic viscera by way of the hypogastric 
nerve. It is necessary to consider, in view of the anatomical results of other 
investigators, if this is the only route by which such fibres travel. Another 
source which has been mentioned is by fibres passing directly to the bladder 
and other Auscera of the peh’is from the chain of sacral sympathetic ganglia. 
Our oAvn dissections liaA^e been especially directed to this point and occasion- 
ally we haA^e come across such connections, but they are not constant. When 
they are present they are extremely small. We haA'e doubted Avhether such 
connections are real in the sense of containing nerve-fibres, but histological 
examination has proAmd that they contain a fcAv. IVe are of opinion that this 
source of fibres is inconstant, that at most only a few fibres pass by tins 
route, and that it may Avell be that these are used entirely for the innerA^ation 
of adjacent small blood-A^essels. 

Observations on the Formation and Distribution of the Hypogastric 
Nerves. — Another route has been postulated, chiefly by French surgeons— 
namely, that sympathetic fibres reach the pehde Auscera by traA^elling along 
the blood-vessels. We haA^e already remarked on the fact that Avhen tins 
route is the channel for the peripheral distribution such a route is easily 
identified by the ordinary method of dissection {Fig. 68), Avhich shoAvs the 
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believe that practical surgcrj' is best served at the moment b}' a knowledge 
of the anatomy and physiology of the hypogastric nerves. 

These hypogastric nerx’es are believed to be inhibitory to the detrusor 
of the bladder and tonie to the so-called internal sphincter of the bladder. 
One uses the qualifying phrase ‘so-called’ because anatomical investigation 
in this department throws some doubt on the usual conception of such a 
sphincter, How’ever, this docs not affect the way these nerves co-operate 
in determining the action of the bladder. Both animal c.xperiment and 
surgical intervention go to prove that this contribution of the hypogastric 
nerves to the function of the bladder is not one which need prohibit the 
intervention of the surgeon. A slight increase in frequency of micturition 
is the usual result of its removal and even this is probably temporary. Indeed, 
this result is an indication for resection of this nerve, for there occur cases 
of difficulty of starting the action of emptying the bladder which appear to 
be due to too much inhibition through the hypogastric. 

These same nerves are also vasoconstrictive, and this action emerges as 
the opposite function of the sacral parasympathetic (• pelvic nerves ’ of some 
authors, also called ‘ nervi crigentes ’). Further, they are motor nerves to the 
vesicuhe seminales and jmostatie gland. Thus after their exclusion the 
contribution of these organs by which the seminal fluid is formed is absent, 
and so the male may be sterile though not impotent. 

There is evidence that afferent fibres reach the central nervous system 
by passing through the hypogastric nerves. This evidence has been obtained 
from the study of spinal cases in man. Biddoch and Head observed patients 
in whom, through spinal injury, all nerves to the bladder e.xcept the hypo- 
gastric ner\'es w'ere cut off from the higher centre, and found that they were 
aw'are of the state of the distension of the bladder. Learnionth divided the 
h 3 'pogastric nerve in man. using local anaesthesia, ajid stimulated the central 
end. The patient conqjlained of a pain in his bladder as though it were being 
crushed. Histological investigation shows the presence of large medullated 
nerves, 12 to 15 g in diameter. In the light of the foregoing evidence and 
what we know of the anatomy of sjunpathetic fibres it is not unreasonable 
to believe that these large medullated fibres are sensorj^ in function. 

The Anatomy of the Hypogastric Nerves (Presacral Nerves). — In view 
of the foregoing comments on the anatom\% we present in some detail the 
results of our dissections. 

The hypogastric nerves varj' considerabl}' in arrangement and forni, 
and the following observations have been derived from the stud}" of six 
cadavers. Despite the individual variation, the general arrangement presents 
a fairly constant pattern. In three sirecimens (see Fig. 68) dissected by us the 
nerve consists of a single strand 2 to 4 mm. in breadth lying in the mid-line 
across the promontory of the sacrum. It is formed by the union of tivo nerves 
of approximately equal size at the level of the left common iliac A"ein, and 
lies in a separate fascial stratum in front of the middle sacral artery. It 
surrounded by a variable amount of fat. Below, the nerve sj^reads out into 
a plexiform network of fibres placed over the first sacral vertebra and upper 
part of the second. Above, the tw'o roots are derived from a jrlexus situatec 
on the front of the aorta. The root of the right side receives fibres fiom tie 
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second and third lumbar ganglia and from the pre-aortic plexus. The strands 
arriving from the right ganglia are seen to pass behind the inferior vena cava 
on to the front of the aorta. The root of the left side is formed in part from 
the inferior mesenteric ganglion and in part from the branches derived from 
the second and third lumbar ganglia, these latter passing behind the origin 
of the inferior mesenteric artery in order to reach the left hj-pogastric nen'e. 
The right and left nerves so fonned then cross the common iliac artery of 
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Fig. 09. — A dissection showing the po=ition and connections of tlie inferior mesenteric 
ganglion and tlie formation of the liypoga^tric ner\'e«. 


their respective sides and join at or near the lower border of the left common 
iliac vein. 

In one of our specimens {Fig. 69) the hypogastric nerve was present as 
a broad band placed on the left common vein and formed by the coalescence 
of seven different contributions. One of these, the largest, descended on the 
right side of the aorta from the pre-aortic plexus. It was joined by six 
smaller branches which crossed tosether the left common iliac arterv from 
the inferior mesenteric ganglion. This group represents the sinpilcr left 
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single radicle in the jjrcvious specimens. Almost directly after its formation 
the hypogastric nerve breaks up into a jdcxiis in front of the first piece of the 
sacrum. 

Intermediate in type between these were two specimens showing the 
formation of the two main roots which form the hypogastric or presacrai 
nerves from a lesser number of contributory fibres. In one a branch of fairly 
large size passed on the left side behind the left common iliac artery from 
the inferior mesenteric ganglion to join the plc.xus resulting from the sub- 
division of the main nerve. This branch might easily escape the surgeon. 
In summary it may be said : (1) That the hyjiogastric nerve is derived from 
two main roots. (2) These two roots vary from a single strand to a group 
of fibres crossing cither the bifurcation of the aorta or the iliac arteries of 
each side. (.3) The right root comes mainly from the aortic ple.vus and 
receives fibres from the second and third lumbar ganglia of that side. (4) The 
left root comes partly from the inferior mesenteric ganglion, partly from the 
aortic ple.xus, and partly from the second and third lumbar ganglion of that 
side. (5) One or more branches may pass behind tlic left common iliac 
artery. (G) Tlie liypogastric nerve lies in a separate stratum of fascia and may 
be embedded in a considerable amount of fat. In one specimen only were 
fibres found passing from the fourth lumbar ganglion on each side. 

The Pelvic Plexus. — The hypogastric plexus in front of the sacral 
vertebrae divides into two general divisions which jrass laterally and forwards 
behind the peritoneum of the recto-vesical or recto-uterine pouch. In two 
specimens tlie nerves were found to be fairly close to the peritoneum. 
Reaching the region of the base of the bladder a series of fibres, six to ten 
in number, were found to turn up on the vesical end of the ureter and to run 
upwards along this structure. A dense interlacing plexus was formed at the 
side of the prostate and bladder base fed by the hypogastric passing down- 
rvards and laterally from above and by the sacral parasympathetic nerves 
from behind. 

The sacral parasympathetic nerves come from the third and fourth 
sacral nerves ; occasionally an additional rootlet comes from the second 
sacral nerve. These nerves are composed of six to eight considerable strands 
on each side, ll- in. in length, passing on either side of the rectum and in close 
proximity to it. They lie below the level of the reflection of the peritoneum 
on each side. 

In tw^o specimens only a fine filament was found connecting the saeral 
sympathetic ganglia to the plexus on each side. This came from the third 
sacral ganglion of the sympathetic and was the only connection found passing 
to the hypogastric and pelvic plexuses from the sacral sympathetic ganglia. 

These dissections from a surgical point of view' represent the anatomy 
of the liypogastric nerves and confirm so far as this method permits that a 
complete sympathetic denervation can be accomplished by removal of this 
system. 

Some variation occurs in the arrangement, but it is an invariable ru e 
that all the fibres forming this nerve become aggregated and plexiform over 
the fifth lumbar vertebra and promontorj' of the sacrum, and that if t le 
peritoneum is reflected from the interval betw'een the common iliacs, t le 
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whole of this system — ^the superior hypogastric plexus of ordinary' anatomy 
— can be removed. 

Dissections of the material removed by several different surgeons from 
this region between the common iliacs show that it is possible to make such 
surgical exsection anatomically complete. It should be mentioned that 
Langley found by degeneration methods that a ver\' few fibres of the pehnc 
nerves (0-4) reach the hypogastric plexus. These nerv'es are so few that it 
does not seem necessary to modify any of the previous statements. 

The anatomical and physiological aspects of the hypogastric ner^-e set 
out above suggest that its removal may be easily accomplished. The removal 
is carried out at a point where some fibres are still preganglionic, but where 
most are postganglionic. Our investigations show that a tract of ganglion 
cells is included in tliis area. It begins above in the sometimes compact but 
more often diffuse inferior mesenteric ganglion, and the cells are continued in 
a more scattered manner in the superior hypogastric plexus. Thus regenera- 
tion will not occur. 

The point we would make is that in so far as it may be deemed desirable 
to dener\^ate the pelvic viscera of their sympathetic fibres, this can be accom- 
plished by a retroperitoneal dissection over the fifth lumbar vertebra and 
promontory of the sacrum between the iliac vessels. Attempts at the removal 
of the sacral sympathetic ganglia, the lumbar sympathetic chain, or stripping 
the adventitia from the various blood-vessels entering or within the pelvis, 
have all been advocated. All these we believe to be unnecessary'. The 
physiological effects of a pelvic sympathectomy can be obtained as stated 
above. Though we, of course, have been interested in the technique of 
this operation and the results obtained, we do not propose to discuss these. 
They, however, do include many cases of pelvic pain, especially in the 
female, some sexual disorders of the male, some cases of bladder pain and 
dysfunction. 

The inneiwation of the ureter is in some ways analogous to the innerva- 
tion of a blood-vessel, in others it resembles the innervation of the gut. A 
considerable literature has grown up around this matter. Its full discussion 
would be out of place here. We would present only the main result of our 
investigation. The ureter gets its nerv'es from the hypogastric sympathetic 
system and from the sacral parasympathetic system, and both these reach 
the ureter near where it enters the bladder. The ureter receives no ner\'e- 
fibres along its abdominal or pelvic course other than those which invest 
and reach it near where it enters the bladder. A plexus of nerv'es outside 
and within its muscular coat spreads up the ureter through the whole length 
of its course from this paravesical plexus. 

This arrangement resembles what occurs in the blood-vessels, while the 
presence of a plexus of double origin with parasympathetic ganglion cells is, 
of course, an arrangement made familiar by what happens in the case of such 
viscera as the heart, etc. 

The point which emerges from this statement of the anatomy is that, 
it is deemed desirable to remove the influence of the sympathetic fibres 
from the ureter, this can be done by resection of the hypogastric pic.xus as 
described for the bladder. 
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THE SYMPATHETIC INNERVATION OF THE LOWER EXTREMITY. 

Tlie observations made on tlic upper extremity apply in tlie same degree 
to the lower extremity. Some degree of permanent vasodilatation most 
manifest in the foot ean be set up by breaking the continuity of the sympa- 
thetic fibres to the limb. The most convenient place at which this can be 
done is in the lumbar sympathetic chain. These chains can easily be reached 
through the peritoneum, which is stripped back from the aorta. The left 
chain is beside the aorta, while the right is covered by the inferior vena cava 
and is easily reached by displacing this vessel inwards. It is sufficient to 
remove the third and fourth lumbar ganglia with the intervening chain. 
This operation differs from that in the upper limb, where the connection of 
preganglionic and postganglionic fibres is actually broken at the stellate 
ganglion. Thus the removal of the ganglion makes regeneration impossible. 
In the case of the lower limb the ganglion cells of the third or fourth segments 
are removed, but all the segments below this level keep their ganglia and 
postganglionic fibres, the abolition of their physiological effects being due 
to removing a segment of their jircganglionic fibres. Theoretically it is 
conceivable that regeneration might occur, but it is not likely that the gap 
caused by the removal of the strip indicated will be bridged. 

SUMMARY. 

1. Evidence of a general nature has been jmesented indicating that the 
sympathetic nervous system is laid down in a way that suggests a particular 
conformation and a precise anatomy for each region of the body. 

2. From a surgical point of view the sympathetic innervation of any 
particular region can be determined by the method of macroscopic dissection. 
Innervating fibres that cannot be determined by this method are not of 
surgical moment. 

3. Groups of structures with a certain anatomical homogeneity have a 
common source of supply of sympathetic fibres, and these have in each case 
a uniform way of reaching their final distribution. 

4. Some physiological conclusions are discussed, and at the moment the 
most constant and useful result that can certainly be achieved is an increase 
in the blood-supply to the denervated member. 

5. In such anatomical areas a nodal point can be chosen where most 
conveniently by surgical methods the sympathetic innervation can be broken. 

In the case of the head and neck and upper extreznit}^ this interruption 
is best achieved by removal of the sympathetic chain from the level of the 
second rib upwards as far as the lateral angle between the vertebral artery 
and subclavian. 

For the large gut, within the distribution of the inferior mesenteric arter}^ 
the sympathetic denervation can be achieved b}'^ stripping the adventitia 
widely from the aorta, beginning above the origin of the vessel, going distal 
to its origin, and continuing on the vessel itself as far as possible, i.e., as far 
as its first branches. It is, in addition desirable to remove the hyiiogastric 
plexus as well. 
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In tlie case of the pehnc viscera, including the ureter, a sympathetic 
denervation can be accomplished by removing the hypogastric plexus. 

For the lower extremity, a sympathetic dener\'ation can be most con- 
veniently accomplished by removing the third and fourth lumbar ganglia and 
the intervening chain. 

The work that this paper is based on, and the surgical experience which 
lies behind it, have been made possible by our association with the Surgical 
Unit of St. Bartholomew’s Hospital Medical College. We wish to thank 
Professor Cask, the Director of the Unit, who suggested the scope of this 
contribution and took such a lively interest in its progress. 
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MESENTERIC CYST AS A CAUSE OF INTESTINAL 

OBSTRUCTION. 

By \V. ARKLAY STEEL, 

IIKDHILI, llOSPITAf. UnOWABK. 

The occurrence of small cysts disseminated over the surface of the mesentery, 
omentum, and bowel wall is very uncommon. These cysts are placed most 
abundantly at the bowel margin. They may appear in a small cluster or 
they may range in large numbers over jin extensive area of mesentery. 

It is usually during a lajrarotomy for some entirely separate condition 
that their presence is casually noted. They may be examined and, inviting 
puncture, their clear, opaque, or slraw-eolourcd contents arc expressed as a 
watery, chylous, or a thin-jcllicd fluid. Such rupture would appear to be 
harmless, but obviously the number of the cysts may negative any consider- 
ation of this procedure, or of individual enucleation, being applied to them. 

Very rarely indeed these cysts may assume such a prominence as to 
become the reason for operation, cither in virtue of their size, with concomitant 
pressure embarrassment, or because of some eomjdieation in connection with 
the tumour. The following ease therefore justifies its record as a rarity, 
associated as it is with features which arc themselves exceedingly uncommon. 

Vera B., aged 8, was admitted to hospital on March 1, 1932. Her parents, 
one brother, and two sisters were alive and well. 

Hi.stoky. — The jiaticnt was normal at birth, and e.xcept for measles and 
troublesome enuresis she had had no illness of any importance. Although 
apjoarentl}^ healthy, she was reported as being ‘difficult’ and ‘finicky with her 
food’. She frcquentl}’^ complained of vague pains in the abdomen. For the 
past year these pains had been becoming more frequent and pronounced. 
The pains U'ere accompanied by A'omiting. Her appetite was affected and 
she was unable to take food of any description for a day or two at a time. 

The child had been ill for six days prior to her admission to hospital. 
Throughout this period she complained of abdominal pain which was very 
much more severe than in anj'^ previous attack she had exjrerienced. The 
pain was spasmodic at first but later became more constant. Vomiting was 
profuse and frequent. There was no normal action of the bowels, and only 
after two enemata had been given was a small faecal result obtained. 

Ox Exajiix’atiox. — On admission the patient was extremely ill, apathetic, 
and obviously in pain (circumstances which rendered the interrogation and 
history both difficult and unreliable). The body was well nourished. The 
face was pale and at frequent intervals was grimaced with pain. Her 
breathing was hurried and grunting. The temperature was 99-2'’ F., pulse 
112, respiration 30. Several of the teeth were carious. The tongue was 
moist and clean, while the fauces were normal. The abdomen was distended 
but moved freely with respiration. Paljjation of the abdomen did not help 
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to localize the iiain, which was vaguely and wideh' indicated by the child. 
Tenderness was generalized over the whole abdomen, while rigidity was present 
in the lower half of the rectus muscles. The abdomen was tympanitic to 
percussion. A rectal examination was made but nothing abnormal was found. 
The other systems on examination were found to be normal. 

A diagnosis of intestinal obstruction, resulting from a plastic t\‘pe of 
tuberculous peritonitis, was made. A plain X-ray of the abdomen {Fig. 70) 







\ . 



Fig. 70. — Plain radiogram sliowinir marked distension of small intestine. 


confirmed the diagnosis of obstruction, and owing to the child's grave con- 
dition an immediate operation was undertaken. 

Oper.-vtiox. — Under spinal anaesthesia combined with gas and oxygen, the 
abdomen was opened by a right paramedian ineision. Distended loops of 
small intestine were at once displayed. The scat of obstruction was found 
in the ileum about two feet from the caecum. Xumerous cysts were present 
throughout the mesentery. One ver>' large cyst had kinked and dragged its 
'veight across the ileum leading to complete obstruction. The cyst and 
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mesentery, together Avith two or three inches of bowel on cither side of the 
cyst, were resected and a lateral anastomosis was performed. The abdomen 
was closed Avithout drainage. The patient made an uneventful recovery and 
was discharged on jMarch 31. 

P.ATIIOLOGICAL Repout. — Oil oiic aspcct of the mesentery attached to the 
piece of boivel, at the attachment to the gut, there arc three small thin-walled 
cysts, the largest being little more than 1 in. in diameter ; these cysts are 
isolated and do not communicate in any way with one another or ivith the 
boAvel. On the opposite side at the mesenteric attachment is a small cyst 
about 1 in. in diameter and by the side of it a large cyst about 3 in. in 
diameter. It proceeds from the mesenteric attachment of the mesenterv to 



Fig. 71. — Mesenteric cysts completely occluding 
the lumen of the ileum. 

X-RAY Report. — 


the bowel, and this part of its 
wall is fairly thickened and passes 
irregularly on to the rest of the 
thin wall of the cyst. 

The eyst hangs over the bowel 
and has become adherent to it at 
its side, so that at first sight the 
eyst ajiiicars to depend from the 
gut itself. The contents of the cyst, 
as of all others, were clear, pale 
yellow, and Avatery in consistence. 
The interior of the cyst shoAA’ed no 
CA’idcnce that it AA’as in any Avay 
multilocular. There AA’as no connec- 
tion of this cyst AA’ith any depression 
of the mucous membrane of the 
gut bctAA'ccn the trabecula; of the 
muscular coats. 

Tlie X-ray photograph shoAvs 
the A'alue of the use of radiography 
as a diagnostic method in cases 
of intestinal obstruction, and CA-en, 
in some cases, in localizing accur- 
ately the site of obstruction. 


Abdoinen. — The plain radiogram sIioaa’s fiA'e sausage-shaped translucent areas 
lying one aboAm the other Avith their long axes transA’crsely across the abdomen. 
The AA'alls of these gas-filled areas are thin, and in addition fine close-set 
transAmrse striations are A’isible. The gas-filled areas measure 2 in. in diameter. 
A small translucent area beloAv the left diaphragm is gas in the stomach. 

X-ray Diagnosis. — Intestinal obstruction. “ The close-set transA'erse stria- 
tions indicate AmlA'ulte conniA'entes and not haustrations, and the distribution of 
the shadoAvs is that of the small intestine. No cause seen for the obstruction. 


The coloured figure {Fig. 71), AA’hich is an excellent reproduction of 
the appearance of the cyst and the resected tissue, sIioaa's the comparatn e y 
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large thin-walled cyst with its broad pedicle merging into the gut wall. 
Lying in the mesentery, bridging the loop of bowel, are smaller cysts ; the 
one on the left slightly indenting the bowel and acting in counter-pressure to 
decrease the lumen of the ileum. 

The actual site of obstruction is seen above this smaller cyst. The bowel 
is narrowed to the diameter of a pencil and is discoloured and gangrenous 
owing to the traction of gro^^■th and hanging weight of the large cvst. The 
proximal loop of ileum is seen congested and distended, while the distal loop 
is narrowed and collapsed. 

The origin of mesenteric cysts is still a matter of controversy. The 
difference in their size and the disorderliness of their distribution, in relation 
to anatomical structures, in no way contributes a solution to the problem of 
their etiology. 

As M-ith most rare conditions, their pathology is not clearly understood, 
and is still further veiled by the general confusion of classification and nomen- 
clature resulting from the changes and vagaries of opinion of those individual 
pathologists reporting on the few cases that come their way. 

The eystie are more common than the solid mesenteric tumours, and are 
subject to numerous complications, of which intestinal obstruction is by far 
the most common and serious. Complications such as torsion, impaction, 
rupture of the cyst, or intracystie haemorrhage are infrequently encountered. 

Intestinal obstruction may arise in various ways, dependent on the size, 
position, and mobility of the cysts and their situation in the mesenterv'. 
The resulting acute obstruction is purely mechanical and is brought about 
by direct pressure or traction on the bowel, while the occlusion may be com- 
pleted by adhesions or kinks, or, in ver}' rare instances, by vobmlus of the gut. 
The condition maj’ be considered or suggested by the history’, by isolating 
a mobile cj'st, or by the pain, vomiting, diarrhoea, or constipation which arise 
from the pressure of the cyst. The diagnosis even in uncomplicated cases is 
notoriously difficult, but in the presence of intestinal obstruction an accurate 
diagnosis is practically impossible. 

I am very much indebted to Dr. Geo. Simon for the assistance given me 
by his valuable and accurate opinion and for the radiogram reproduced here. 
I am further indebted to Dr. Teale for furnishing me with the pathological 
report, and to IMr. Thornton Shiells for the verj- accurate representation of 
this rare specimen. The specimen is now in the Museum of the University 
College Hospital. 
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A CASE OF VESICAL PAPILLOMA WITH WIDESPREAD 

METASTASES. 

By M. F. NICHOLLS, 

ASSISTANT SUIKJEON TO ST. OEOUOC’s HOSPITAL, LONDON. 


It is often difTicult to decide wiicthcr a vesical j^ajiilloma sliould be regarded 
as benign or malignant. All stages from completely innocent papilloma to 
rapidly infiltrating pajrilliferons carcinoma are seen. A proportion of benign 
tumours (25 per cent according to Ewing'), or tbeir local e.xtensions or recur- 
rences, may sooner or later become malignant. 

The malignant villous tumour, however, docs not usually spread beyond 
the bladder before it has killed the patient. If extension does happen, it is 
nearly always by direct spread to the pelvic tissues, or by the lymphatics to 
the pre-aortie glands. Distant metastascs are rare, and all writers agree that 
the widespread skeletal deposits, so common in prostatie carcinoma, are almost 
unknown in vesical carcinoma. With growths that are both macroscopically 
and microscopically benign extension is confined to deposits within the bladder, 
unless an incautious operation allows implantation in the abdominal wound. 

In the following case the very unusual behaviour of an apparently benign 
vesical j^apilloma seems worthy of report. 

CASE REPORT. 

W. C., age 43, was admitted into St. George's Hospital in April, 192G, having 
had ha;maturia on and olT for a year. Cystoscopy showed extensive papillomata, 
but hajmorrhage was too profuse for diathermy. .Accordingly the bladder was 
opened suprapubically, one large papilloma was excised, and several smaller 
ones destroyed with the electric cautery. The jjatient made a good recovery. After 
discharge from the hospital he failed to report for cystoscopy in spite of several 
recurrences of haematuria starting from August, 1927. Eventually, in July, 1929, 
he reappeared on account of pain and swelling of the right knee, notieed for two 
months, and was admitted. 

On Examination. — There was effusion into the right knee-joint, and tenderness 
over the internal condyle of the right femur. Movements of the joint were painful 
and limited. There was a scar in the thigh and an irregularity of the lower third 
of the femur due to compound fracture from a gunshot wound during the Great War. 
The Wassermann reaction was negative. X-ray photographs revealed no active 
lesion of the bones, but an old fracture of the distal third of the femur, united with 
overlapping and backward angulation of the fragments. Cystoscopy showed a very 
large villous tumour covering the posterior wall of the bladder. 

Operation. — On Sept. 9 a papilloma the size of a clenched fist was excised by 

suprapubic cystotomy. . . tr 1 

Subsequent Course. — Healing and recovery of bladder function was uneventiu , 
but the patient remained ill. The right knee became progressively more swollen 
and painful. X-ray photographs taken on Sept. 19 showed destruction an 
decalcification of both femur and tibia, with deposition of new periosteal bone. le 
appearances suggested neoplasm. 
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On Sept. 24 arthrotomy was performed for diagnosis, and a small piece of tissue 


removed. The patient's condition de- 
teriorated very rapidly, the tumour of 
the knee increased, and on Oct. 2 a 
mass was felt in the right iliac fossa. 
This also grew very rapidly, even in 
the short time before his death on 
Oct. 10, 1929. 

PosT-.^roRTE.-M Findings. — 

General Condition. — Wasted. 
There was a large bony lump on the 
inner side of the right knee-joint with 
a healed incision over it. There was 
a discharging sinus in the suprapubic 
scar. 

Pleura, ele.—A few adhesions were 
present on the left side. On the sixth 
right rib near its vertebral attachment 
there was a lump the size of a pigeon's 

egg- 

Lungs . — The right lung was nor- 
mal. In the apex of the left lower 
lobe there was a node of groirth the 
size of an orange. 

Heart and Pericardium . — The peri- 
cardium was normal. The heart was 
small and atrophic, showing broim 
atrophy. 

Abdomen . — Xo peritoneal exudate. 
A large swelling in the right iliac fossa 
stretched the iliacus and psoas muscles 
into a thin sheet over it. Tlie ureter 
and the anterior crural nen e were also 
stretched on its surface. The mass, 
which was apparently arising from the 
ilium, was about the size of a coconut, 
and, on section, contained a quantity 
of old and new blood-clot, and had a 
framework of bony spicules. It ex- 
tended into the gluteal region through 
the crest and blade of the ilium, which 
were completely destroyed. 

Liver, Spleen, and Pancreas. — 
These organs were healthy. 

Kidneys. — Both were congested. 
The right contained some small yellow 
calculi, but was otherwise healthy. 

Bladder . — Contained thick yellow 
pus. The wall was inflamed and con- 
gested, but there was no sign of neo- 
plasm. 

Alimentary Tract. — Healthy. 

Right Femur . — There was an old 
united fracture of the lower third. On 
the outer side of the bone at the junc- 
tion of the upper and middle thirds, 
and again at the junction of the lower 
and middle thirds were two similar 



Fio. 72. — TIio l>onc«; of the rizht kn-'^e-joint. 
showin" cippo'it^ of prowtli (A- nn*-! on oM 
uniteil fracture tB'. ( ■: ' ) 
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oval masses, about the size and shape of half a hen’s egg. Their surfaees were 
roughened, and their eonsistency varied, being bony hard and soft in different parts. 








IS 


\ 




Fig. 73.— The right hip and pelvis, showing mass in iliac fossa (A), and 
deposit in femur (Bt. (x h) 

There tvas no lesion of the knee-joint itself, hut there was a mass of fleshy giwith 
involving the lower end of the femur and the upper end of the tibia Ijdng henea i 
the internal lateral ligament. {Figs. 72, 73.) 
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Microscopical Findings. — 

1. Sections of the tumour removed in 192G showed (according to the report 
made at the time) a typical vesical papilloma wth no evidence of malignancy. 
These sections are unfortunately not now available. 

2. Sections of the tumour removed from the bladder on Sept. 9, 1929, show 
a transitional-cell papilloma. The arrangement is a little irregular, but there is no 
sign of invasion of the deeper layers, and the individual cells are of uniform .shape 
and size, and show no mitosis. (Fig. 7d.) 

3. Sections of the tissue removed from the right knee on Sept. 24, 1929, show 



Fig. 71. — Photograph of a section 
of the tumour removed from the 
bladder in September, 19dD, to shou- 
the genera! innocent arrangement. 
Xote tlie .absence of infiJtration of 
muscular coat, ( x 3). 



Fin. 7-5. — Microphotograpli of section of tumour 
from the ilium -shoming papillarv- processes in a 
bony frame’vorh, ( / .70). 


a transitional-cell papilloma exactly similar to 
the one from the bladder. 


4. Sections of tissue removed post mortem : — 

a. Bladder . — Sections of the bladder wall in the region of the removed tumour 
show no evidence of neoplasm whatever. 

b. Lung, Rib, Pelvis, Femur, and Tibia. — Sections of the tumours of these 
organs all show a similar microscopical picture, that of a transitional-cell papilloma. 
Regular papillary processes form the bulk of the tumour in each case, the indi- 
vidual cells are regular in shape and size, and mitosis i.s absent. Ossification is 
evident in the sections from the bony tumours. (Fig. 75.) 


DISCUSSION. 

The following points suggest that the tumour in tlus case was what is 
usually regarded as the innocent type of vesical papilloma ; 

1. Macroscopic appearance. 

2. Multiplicity. It is generallv held that tumours which are early multiple 
do not invade the bladder wall, although they may recur or c.xtend on its lining 
with great rapidity. 

3. Reaction to treatment. If a malignant papilloma is inadequately 
treated, recurrence is usually rapid and obviously carcinomatous. \ct. after 
local excision and cauterization in I92(> there was an interval of fifteen months 
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before any symptoms rccurrecl, and tlic tumour exx'ised in 1929 was single 
and non-infiltrating. A month after this, at ]iost-mortem, no neoplasm could 
be found in the bladder wall. 

4. Histolog}'. It is notoriously diflieult to be certain of the innocence of 
vesical papillomas by microscopy, but the a))]iearances were entirelv benign 
on both occasions. 

On the other hand, wide dissemination by the blood-stream is so rare 
a complication of vesical carcinoma that it alone can Imrdly be held to denote 
a change in the character of the tumour. According to Colston,- metastasis 
to bones docs rarely hap])en in liladdcr cancer, the bones of the pelvis and 
lower spine being early c.\tcnsivcly involved. Operation or other therapeutic 
agencies (such as radium) may result in extensive and widespread metastases 
from a tumour which has shown no prior evidence of implantation. This, he 
holds, illustrates the fact, long recognized, that bits of benign papilloma, 
transplanted, always become malignant and infiltrate c.xtcnsively. In the case 
under discussion, although the growth of the dejiosits was remarkably rapid 
and destructive, their niicroscoj)ic ])icturc, like that of the parent tumour, 
was not one of carcinoma. 

It is certain anyway that cells gained access to the blood-stream, and it 
is of interest to consider when aiul how they did so. There are objections 
to the theory that they were introduced at cither of the suprajjubic operations. 
If at the first, it has to be explained why the growth of the emboli should have 
become suddenly and fiUally accelerated after (juicsccncc for three years. It 
is more reasonable to blame the second cystotomy for the events which so 
rapidly followed it, but some explanation must then be found for the pain and 
swelling of the knee which jn-cccdcd this ojmration by two months, and for 
which no cause other than neoplasm was discovered either ante or post mortem. 
On the whole we must conclude that tumour cells entered the circulation 
indejmndently of ojjcration, from the recurrent growth some months before 
the j^atient was admitted to the Hospital in July. 1929. 

It is difficult to understand how this could hapjien in a papilloma unless 
some few cells at least had lost their innocent nature. Possibly a fairly large 
vein of the tumour pedicle was eroded and gave them entry. The whole 
picture here resembles some cases of midtiplc thyroid metastases, and, as 
pointed out by Dunhill,^ malignant adenoma of the thyroid may erode blood- 
vessels and give rise to distant metastases early in its career, when it is small 
and confined to its capsule, and thus clinically benign. 

According to Young, ^ villous growths of the bladder have produced 
metastases by the blood-stream when apparently benign, but I have been 
unable to find the record of a comparable case. 

I wish to thank ]\Ir. C. H. S. Frankau and Jlr. G. R. E. Colquhoun, under 
whose care this patient was, for permission to record the case. 
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THE SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM. 

(The Bradshaxv Lecture, delivered before the Royal College of Surgeons of 
England, December, 1032,). 

By G. E. cask, 

SURCICAI, UNIT, ST. BARTHOLOMEW’S HOSPITAL. 

Fifty j-ears ago, on Dec. 13, 1882, Sir James Paget delivered the first 
Bradshaw Lecture in this theatre. Before beginning his lecture he paid a 
graceful tribute to William Wood Bradshaw, a Fellow of this College, in 
whose memory the lecture was founded by his widow. Paget took as the title 
of his paper, “ Some New and Rare Diseases I do not wish to comment 
on the subject-matter of the paper, but it is an appropriate time to recall 
some of his remarks, which seem almost prophetic, concerning our Museum 
and College. 

You will remember that Paget gave devoted service to our Museum and 
that he believed whole-heartedly in its value as a source of study and a 
stimulus to research. This is what he said fifty years ago^ ; “ I feel that 
the collection is one which all we members of the College may feel personal 
pride in calling our own, and should feel a personal duty to enrich. And 
its utility is being constantly more appreciated. I have often been made 
happy by the contrast which I have seen while working at the new edition 
of the catalogue. While I was writing the last edition, between thirty and 
forty years ago, scarcely a student ever entered the museum. Hour after 
hour I sat alone. I seemed to be working for no one but myself, or for 
nothing but the general propriety that a museum ought to have a catalogue, 
though no one might ever care to study from it. Now, and for some years 
past, a day rarely passes without many pupils and others being at work in 
every part of the museum. 

“ All this is good, but much more is to be done. Our museum should 
be, even more than it is, the centre in wliich all pathologists may find help 
in searches after that which is not yet known. For many years, even from 
the beginning, the anatomical and physiological departments of our museum 
have been not only a noble collection of specimens, but through the renown 
and learning of its conservator, a great centre of teaching. ’ 

Paget evidently had firmly in his mind the idea that this College should 
be more than a storehouse of dry bones and a vast collection of bottled 
specimens. He believed that it should be an active centre for the advance- 
ment of surgical knowledge and an inspiration to all those who seek ” after 
that which is not yet known ”. This dream of Paget s seems to be coming 
true. The workrooms are now full. A number of promising young men 
arc busily engaged in various problems under the direction of our beloved 
Conservator. Tlirough the influence of our late President. Lord Moynihan, 
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the College has been enriehed b}’- a number of research scholarships. And 
lastly, through the great-hearted and far-sighted action of one of our senior 
Fellows, we have become the owners of the Bnckston Browne Research Farm, 
Avith its laboratories for Surgical and Biological Research and Education. 

Paget surely would have been pleased with these great developments, 
but lie Avas not the only one Avho had the idea. The scheme originated, ive 
may belicA'c, in the fertile brain of John Hunter, the creator of the ^luseum. 
Hunter did not collect his sjiccimcns out of idle curiosity. The collection 
Avas not the real object of his Avork, the museum Avas the storehouse or refer- 
ence library, Avhile the Avorkroom A\-as his study. As Trotter said in his 
Hunterian Oration, the greatness of Hunter lay in his foundation of a school, 
and he laid the foundation jicrhaps better and more truly than he kneiv, for 
his influence is still felt and is as actiA'c to-day as it ever Avas. 

The fifty years Avhich haA'c elapsed since Paget gaA'e the first Bradshaw 
Lecture Iuia’c witnessed the greatest advances in surgery the Avorld has ei'er 
knoAvn. DiscoA’cry has folloAvcd discoA'cry, and jirogrcss has been so rapid 
that Ave may be justified in saying that avc arc living now in the Golden Age 
of IMedicine. In surgery these adA’anccs have been made possible by the 
Avork of Pasteur, amplified by Lister, himself a Bradshaiv Lecturer in 18S7, 
Avho, as Lord Jloynihan once said, made ojicrntions safe for humanity. 

If one analyses the adA'ances that haA’c been made, it is evident that 
following the introduction of asepsis, they Iuia’c been largely due to deA-elop- 
ments of instruments and of methods of c.xnmination, and by these means 
to improA'cments of technique, so that little by little every region of the body 
has become accessible to surgery. This is a ])art of the truth only, for the 
dcAmlopment of a safe technique has enabled surgeons to gather much A’aluable 
information concerning the early stages of pathological processes, Avhereas 
prcAdously the}' had to rcl}’ on the end-results as revealed in the autopsy 
chamber. 

So much for the jrast. AVhat of the present and of the future ? If one 
reads the portents correctly, there is cA’idcncc that a change is coming oA'er 
the art of surgery. It is becoming less of a craft and more of a science. The 
minds of surgeons are showing a leaning toAA-ards physiolog}', and surgery is 
becoming less extir^Aatory, more conscrA’atiA’c and preA'cntiA'e. In other 
AA'ords, the operating-theatre is no longer only a place for the safe remoA'al 
of diseased organs ; it is becoming a scientific laboratory. 

This young groAvth of prcA'cntiA'c surgery shoidd be fostered, and it is 
for this reason that I am taking as the subject of this lecture the surgery of 
the symiAathetic nerA'ous system. It is a A'astly intriguing study, for not 
only is it opening up a ncAv field for surgery, but it is also jilaying an impor- 
tant part in unraA'elling the mystery of the anatomy and physiology of this 
intricate system. 

This subject, though still young, has already accumulated round it a 
mass of literature, and you may expect me to giA’e you a conspectus of a 
the Avork that has been done and the history of the Avorkers. It is quite 
impossible to attemjAt it in the scope of this lecture, and the reader is there y 
spared an iinpressiA'e bibliography. The endeaA'our of this lecture is to se 
out' a straightforAvard narratiA'e of the Avork that my colleagues and I of t le 



SURGERY OF SYMPATHETIC SYSTEM 115 


Surgical Unit of St. Bartholomew’s Hospital have done, to tell you our 
experiences, and to show you some of the results. To attempt a record of 
my indebtedness to other ^^Titers would take too long ; let it suffice to say 
tliat my creditors are too many to mention and the liability beyond my 
discharge. Yet I must take this opportunity of expressing how much I owe 
to the staff of the Surgical Unit and to the Departments of ^ledicine. Anatomy, 
and Pliysiology, without whose help this work could not have been done. 

PERI-ARTERIAL SYMPATHECTOMY. 

Our first adventure into this new field of surgery was an operation 
known as peri-arterial sympathectomy. We were incited to this by the 
example of Leriche, who was made an Honorary Fellow of this College in 
1927. Leriehe assumed the mantle of his master, Jaboulay, to whom much 
credit for initiating the work must be given. It is to be regretted that his 
promising life was brought to a premature close as the result of a railway 
accident. I eannot help referring also to one Englishman — Alexander, of 
Liverpool, probably the pioneer of all surgery of the sjunpathetic nervous 
system. His work received scant attention at the time, but it is bearing 
fruit now. 

The first peri-arterial sympathectomy done by us was in 1924 on a 
patient with one blue foot wliich was assoeiated ^nth great pain. This man 
had a three years’ history of progressive and disabling pain in the right 
foot. While he was lying in bed both legs appeared normal, except that in 
the right leg neither the posterior tibial nor the dorsalis pedis artery could 
be felt pulsating, while those in the left foot could. On standing or walking 
the right foot and ankle became intensely blue and painful, but on lying 
down they quickly resumed their normal colour. The condition was then 
diagnosed as ‘endarteritis obliterans hebraica’, though in the light of our 
present knowledge this must be regarded as incorrect. It might be more 
correctly named ‘acro-cyanosis’, which again is only a name given to a 
condition of the pathology of which we are ignorant. 

One ineh of the adventitia was stripped off the right femoral artery in 
Scarpa’s triangle. Immediately after the operation the right leg became 
palpably warmer, and the patient was cured of his complaint, was able to 
return to his work, and has not had any return of his trouble up to the present 
time (1932). 

Unfortunately we have never been able to state with any accuracy' what 
disease the patient was suffering from. It looked as if he suffered from a 
spasmodic constriction of the arterial supply of the foot, and that this con- 
striction was released by division of the vasoconstrictor sympathetic nerves, 
which at that time we presumed (though we know now erroneously) to be 
running down tbe limb in the outer coat of the femoral artery. 

Encouraged by this promising start, a series of patients were treated by 
peri-arterial sympathectomy, or by stripping the main artery of its adventitia 
(a more correct description of the operation). The patients thus treated 
Were afllieted, some with ineipient gangrene due to arterial degeneration with 
ocelusion of the lumen, some with endarteritis obliterans, and others with 



116 THE BRITISH JOURNAL OF SURGERY 


painful stumps (causalgia). In none of tlicse patients, excepting those with 
painful stumps, was any result achieved at all comparable to the first case 
described above. A description of tlicsc jjatients has already been published.^ 

Tliis form of operation was then discontinued, because we came to the 
conclusion that it was based on a wrong jircmise. We had thought that the 
vasoconstrictor fibres supjilying the vessels of tlic lower limbs came from 
the abdominal jilexus and ran down the \'cssels to their termination, and 
that stripping their coats divided these fibres wliich arc invisiljle to the naked 
eye. Gaskcll and Langley many years ago jjroved tiiat in tlie cat the vaso- 
constrictor nerves are carried to the blood-vessels via tlic jicripheral systemic 
nerve trunks. Now Woollard* sliowcd. conclusively in our opinion, that in 
man also the vasoconstrictor fibres reach the arteries of the extremities by 
the peripheral motor and sensory nerves and not as we had imagined origin- 
ally, and that we must look for some other means to effect our purpose. 

Though this operation of stripping the systemic vessels of their outer 
coat (peri-arterial symjiathcctomy) has fallen into disrepute and mostly been 
abandoned, it is worth while remembering that from its use some small pieces 
of information have been gleaned, and while at the moment we do not fully 
understand their import they may later furnish a clue in the final deiwumeiil 
of an intricate puzzle. Sir Thomas Lewis, when shown these patients, said, 
“ You have certainly done something, though I do not know what.” We 
think, therefore, that they arc worth recording. 

The points which were noticed in almost all the jjatients treated by 
peri-arterial sympathectomy were these : — 

Firstly, tlic operation was followed by a rise of tcmjicrature of a degree 
or two in the affected limb. This rise was tcmjiorary only, disappearing 
after a few days or a few weeks. It was supposed at first that this rise of 
temperature was due to division of the A-asoconstrietor fibres, which alloived 
dilatation of the peripheral a'csscI and consequent increased arterial flow. 
As stated aboAm, this A’iew must noAv be held to be erroneous and another 
explanation sought. We do not offer any ; avc merely record the fact. The 
second point Ave noticed Avas that the operation Avas folloAved by a rise ui 
the leucocyte count in the blood from the affected limb as compared ivith the 
opposite limb. Many criticisms may be IcA'cllcd at this obsen'ation, but it 
has been noticed by others, notabl}'^ bA' Lcriche. The third point noticed, 
and one Avhich may still justify the continued use of the operation, Avas relief 
of pain. This is an important jioint, but A’cry difficult to explain on physio- 
logical grounds. We knoAV that the blood-A’essels are sensitNe and that 
painful sensations originating in arteries reach the brain, but Ave liaA'e no 
knoAAdedge of the path by Avhich they traA'el. Because a peri-arteria 
sympathectomy has in some instances been folloAved by relief of pain, it hfis 
been suggested that afferent sympathetic fibres run up the sheath of the ig 
vessels to the abdominal jilexus and thence through the sympathetic trun' 
to the spinal cord and so to the brain. This is mere supjiosition and is no 
based on anatomical or physiological eAudence. 

One further point of histological and perhaps of clinical interest may 
also be noticed. In some cases of long-standing Amscular disease it Aia 
obserA'^ed that gross changes AA^ere sometimes met AA’ith in the externa c 
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of the vessels. These changes consisted in great thickening and vasculariza- 
tion of the adventitia, so much so that this coat appeared to the naked eye 
as flecked with red patches. On microscopical examination it vas seen that 
the external coat vas permeated with small vessels, and there were present 
also numbers of giant cells, giving the impression that the external coat had 
been the subject of long-standing inflammation. 

It now became evident, in view of our better knowledge of the anatomy 
of the nerve-supph' of the peripheral vessels, that if we desired to secure the 
sympathetic denervation of a limb, the plan of operation had to be altered. 
To secure complete sympathetic denervation of the vessels of an extremity 
it is necessary either to cut all the grey rami through which the sympathetic 
fibres reach the peripheral nerves which send branches to the blood-vessels, 
or else to extirpate the corresponding part of the sympathetic trunk. 

Anatomy.— ^lay I break off from my story a moment to refresh our 
minds as to the general make-up of the sympathetic ner\'ous svstem and to 
show how the vasoconstrictor fibres reach the blood-vessels '? 

The sympathetic nerves, which are linked on to the cerebrospinal nerv'ous 
sy'stem, are distributed to the internal viscera, to the heart, the blood-vessels, 
and to the unstriped muscles of the body. For convenience this great sympa- 
thetic system, wliich has innumerable links with the cerebrospinal nerves, 
is divided into two main groups: (1) The two principal ganglionated cords; 
(2) The great pre vertebral plexuses from which issue the efferent sympathetic 
fibres which are distributed to the viscera. 

Though one talks of the sympathetic system as having an entity of its 
own, it is very important to remember that it is a part only of the nervous 
mechanism, and, as Baydiss says, “ The sympathetic system is not an inde- 
pendent sy'stem, but an outflow of efferent fibres from particular regions 
of the central nervous system ” ; it is supplementary' to and co-ordinated 
with the central nervous system. 

It is interesting to speculate on the origin of the sympathetic system 
and to compare it with the nervous system of the lower animals. One cannot 
do more here than mention that in the more primitive animals, such as the 
worms and the cockroach, the nervous system lies on the ventral surface of 
the body, and not, as in vertebrates, on the dorsal side. In which period of 
the development of animal life the change over from a ventral nervous 
system to the dorsal system of the higher animals occurred is not known. 
It has been suggested that the sympathetic system of man represents the 
primitive nervous system of lowly animals, and that our dorsal nervous 
system of vertebrates has been grafted on to it. I am not qualified to express 
an opinion. All I can say is that modern anatomists tell me that there is no 
foundation for this suggestion. 

The foundation of the sy'mpathetic system lies in a number of small 
niedullated nerves which take origin from cells in the lateral horns of the 
spinal cord, and travel through the anterior roots of the spinal nerves and 
enter the svmpathetic svstem by slender white communicating rami, to 
terminate in ssmaptic relation with the ncrvc-cclls found in the sympathetic 
ganglia. These communicating cords are the white rami communicantes. or. 
as thev are more commonly called, the preganglionic fibres. These cells are 
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now believed to be governed by cen- 
tres in the base of tlie brain, in the 
lateral horn of the spinal cord, close 
to the hypotbalannis, and it is 
thought that a tract of fibres con- 
nects these centres witli the ganglia 
in the lateral horns. Demonstrations 
in substantiation of this point were 
given tliis year in tliis College by 
Sir Charles Ballance and Professor 
Beattie. 

The proper sympathetic or ]>ost- 
ganglionic fibres, mostly non-medul- 
lated, arise from tlic cells in the 
sjnnpathetic ganglia. These fibres 
run in two ways : (1) From the gan- 
glia to the cerebrospinal nerves, these 
communicating cords being called the 
grey rami ; (2) To the various plex- 
uses, whence they are distributed to 
the viscera. 


Fio. 70. — Din"rnm to sliow the sym- 
patlietic outflow in innn. 


The great gangliojiated cords are 
two in number and consist of a series 
of ganglia with short intervening 
chains. These ganglionatcd cords 
extend from the base of the skull to 
the coccyx. The ganglia are nearly 
equal in number to the A^ertebra; 
except in the cervical region, tvhere 
there are only three. The ganglia 
are severallj^ connected Avith the 
anterior diAusions of the sj^inal nerA^es 
by : (1) The AAdiite rami, Avhich are 
composed of medullated fibres Aoaa'- 
ing out of the spinal nerA'es into the 
sympathetic ganglia — that is to say, 
preganglionic fibres ; (2) The grey 

rami, composed of non-medullated 
fibres Avhich are the sympathetic fibres 
passing from the symjrathetic ganglia 
into the cerebrospinal nei’A^es, and 
are called 250stganglionic. It is in 
these fibres that we are interested 
at the moment, and in them are 
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contained not only the vasoconstrictor fibres, but also sympathetic fibres to 
the sweat glands, hair muscles, and the eye. 

As shown by Gaskell, white rami communicantes are not furnished by all 
the spinal nerves. They are given off by the spinal nerves from the second 
dorsal to the second lumbar nerves inclusive. There is no direct outflow of 
sympathetic impulses from the spinal cord into the first dorsal nerve, the 
eight cervical nerves, the lower three lumbar nerves, and the sacral nerces. 
Consequently the three cervical sympathetic ganglia must receive their 
branches from thoracic segments of the spinal cord. 

Though there are no white rami to the cervical and first dorsal ner\'es, 
they get their sympathetic fibres, but not in a segmental way. The majority 
of the preganglionic fibres turn either up or down in the sympathetic chain, 
and run for varying distances wdthin it before ending in the ganglia. The 
cervical sympathetic trunk is composed entirely of sympathetic fibres, coming 
from the spinal cord, through the white rami of the upper thoracic spinal 
nerves, and ascending to terminate in the cervical sympathetic ganglia. 

These are important facts to remember when considering possible opera- 
tions for the relief of conditions primarily due to vasoconstriction, such as 
Raynaud’s disease. 

The tracts of the sympathetic fibres within the spinal cord and their 
connection with the base of the brain, and the central mechanisms concerned 
in the control of nerve impulses through the preganglionic sj'mpathetic 
neurones, do not fall within the scope of this paper. They are indicated in 
the diagram {Fig. 76). Their anatomy and physiolog}' are the subject of 
hard work at the present time bj’’ various observers, and we may hope to 
hear more of this before long. 

After this digression into the anatomy of the sympathetic nervous 
system, I will now return to the storj'. 

We have reached the point where we had realized that peri-arterial 
sympathectomy, though it accomplished something, did not yield the desired 
results, and further that anatomists and physiologists had convinced us that 
in order to effect a sympathetic denervation of peripheral arteries it would 
be necessary to cut off the sympathetic supply at its source. That is to say, 
it would be necessary to divide the grey rami, through which the sympathetic 
fibres reach the nerves sending branches to the vessels, or else to extirpate 
the corresponding portion of the sympathetic trunk. 

The work of Jonnesco, of Bruning, of Hunter and Royle, of Adson and 
Brown, and others, had stimulated interest in this form of surgery. We, in 
our hospital, under the guidance and stimulus of Professor Woollard, were 
now induced to abandon the pursuit of the operation of peri-arterial sympath- 
ectomy and to seek to denervatc the peripheral blood-vessels by dividing the 
sympathetic fibres in the neck. 

In the first instance. Professor Woollard set us the task of dividing the 
grey rami communicantes passing from the cervical sympathetic ganglia or 
cord to the fifth, sixth, seventh, and eighth cervical and the first dorsal ner% cs 
— tliat is to say, the cords of the brachial plexus were to be dcpri\ cd of 
tlieir sympathetic supply. 



120 THE BKITISIi JOUKNAL OF SUEGEEY 


Case 1 (A. A.). — Tlie subject was a lady, aged 32, who presented the typical 
appearances of Raynaud’s disease. She had l)ccn hcaltliy until the age of IG, when 
her fingers and toes began to go numb in cold weather, and she began to get 
whitlows round the tips of the fingers, 'i’his condition became progressively worse, 
and whenever the hands were exposed to cold they became wliite or mottled blue 
and white. Some experiments were made bj’ Mr. J. Hunt to see if the ‘attacks’ 
of ‘cyanosis’ could be modified by injecting the nerves of the hand with novocain. 
Accordingly 3 c.c. of per cent novocain were injcclcd into the tissues round the 
left median nerve 2 in. jiroxitnal to the distal end of the radius. In half an hour 
anaesthesia had reached its maximum. An ‘attack’ was precipitated by exposure 
of the hand to cold, with the result that the portion of the skin of the hand which 
was anaesthetized remained warm and red, while the non-anacsthetized area became 
dark blue. A few days later a control experiment was done on the same hand, 
onl 5 '’ this time sterile water was injected round the median nerve instead of 
novocain. An ‘attack’ was again jirccipitatcd by plunging the hand in water at 
55° F., and in a few minutes the whole hand became blue. These experiments 
seemed to indicate that the vasoconstrictor nerves run in the sj’stemic peripheral 
nerves, and that if they arc jraralj’scd by novocain, the constricting impulses which 
thej’ carry arc blocked. This c.vpcrimcnt is again confirmation of the work of 
Woollard, that the sympathetic nerve-fibres reach the vessels of the limbs via the 
peripheral nerves, and do not accompany them throughout their length in their 
outer coat. 

The operation for dividing the rami communieantes passing to the trunks of 
the brachial plexus was carried out through a 4 in. incision parallel to the clavicle 
and i in. above it. The scalenus anticus muscle was exposed and the anterior 
primary division of the 5th cervical nerve isolated, and one ramus communicans 
torn through with a blunt hook. Next the Gth cervical nerve was isolated and 
one ramus communicans divided. Three sueh branches connecting the 7th cervical 
nerve were divided, and two or three from the 8th cervical and 1st dorsal. 
Finally, the inferior cervical ganglion was exposed, and the dorsal sympathetic 
trunk was divided with scissors just below the communication with the 2nd 
dorsal nerve. 

Immediately following this oiieration the right hand became warm and dry, 
whereas it liad been cold and clammy ; the palpebral fissure was smaller on the 
affected side, and the right pupil was smaller than the left. It was found also 
that if the two hands were immersed in cold water, the right hand remained pink, 
while the left hand became blue. In addition the blood-pressure and oscillometer 
readings were higher on the right than on the left side. 

The patient was enorinouslj' pleased with the result, and begged that the 
opposite side might be treated ; this was done at a later date. 


Case 2 (R. T.). — The second case was that of a lady, aged 38, also the subject 
of Raynaud’s disease, only differing from the first patient in the fact that the 
‘attacks’ of ‘cyanosis’ could be precipitated either by cold or by emotion, and the 
‘ attacks ’ caused by emotion could sometimes be cut short by taking a glass of port, 
or perhaps two, or a cup of hot milk. 

An operation was planned on the same lines as in the previous case-— namely, 
with the object of carrying out a cervical ramisectomy on the right side. Ihe 
cords of the cervical plexus and the rami communieantes to the fifth, sixth, seventh, 
and eighth cervical and first dorsal nerves were avulsed, and the dorsal sympath- 
etic trunk was severed between the first and second dorsal ganglia. 

The result of this operation was not so good as the first. Tire right Pj*?' 
became smaller than the left and there was slight enophthalmos, and the rig i 
hand became warmer and redder than the left. But the improvement did no 
persist, and a note taken five months later states that the condition of the rigi 
hand is not improved ; the fingers of this hand go blue many times a ay. 
The right hand is no whit better than the left. The enophthalmos of the rig 
eye persists, and also the contracted pupil. 
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We learnt something from this case. The fact that the pupil became 
small and the palpebral fissure narrow showed without doubt that the sym- 
pathetie nerve-supply to the eye had been divided. The faet that the colour 
of the hand ehanged but did not persist— the fact that the operation did 
not fulh^ but only partially achieve the end for whieh it was planned — 
indicates that the whole of the sympathetic supply for that upper limb had 
not been divided. 

In order to discover the reason for this failure it is necessary to study 
again the anatomy of the part. On the aecompaming diagram (Fig. 76) 
it will be seen that one communicating sympathetic ramus is depicted passing 
to each cord of the brachial plexus. In fact these rami are very small, diffi- 
cult to find, variable, and often several instead of one as sho^m in the diagram. 
Therefore, if the surgeon relied on cutting these rami, it would not be unlikely 
that he would miss some. But we did more than this, for we divided the main 
sympathetic trunk below the stellate ganglion. We believed that we had 
divided the whole sympathetic supply to the arm, and yet the result seemed 
to indicate that this was not so, for vasoconstrictor impulses somehow were 
still coming through. 

There is a reasonable anatomical explanation for this apparent anomaly 
of success in the first patient dealt with and failure in the second. Kuntz 
has shown that in 21 out of 48 cadavers a branch from the second thoracic 
spinal nerve sends a branch to join with the first dorsal nerve, and so it 
must be conceded that the second dorsal nerve forms a part of the brachial 
plexus in a fairly high percentage of cases. Sympathetic fibres are found 
in the branch from the second to the first dorsal nerve. Consequently it 
must be assumed that whenever this occurs sympathetic fibres may also be 
conveyed to the bracliial ple.xus. The logical sequence of this argument is 
that, in order to make sure of securing complete sjunpathetic denervation 
of the upper limb it is necessarj^ to divide the main sympathetic trunk 
be/ow the second thoracic ganglion. This explanation also accounts for the 
fact borne out by clinical experience that extirpation of the inferior cer^dcal 
or stellate ganglion does not alwaj'^s do away with the vasomotor nerves of 
the upper limb. 

A further explanation for failure after division of the sympathetic trunk 
has been given — namely, that regeneration of the sympathetic occurs very 
quickly. This rapid regeneration is stated to occur in cats, and it may be 
true also for man, and it may account for a recrudescence of symptoms in 
Raynaud’s disease after a period of improvement. This point will be referred 
to again when the results of treatment are reviewed. 

Case 3 (A. A.). — The patient deseribed in Case 1 had now come in to have 
her left hand treated. She was so pleased uith the result of the first operation 
that she begged to liave the otlier side done. 

Tliis was considered to be a favourable opportunity to test clinically the correct- 
ness of the view that complete sympathetic dener\-ation of the upper limb could 
he attained by excision of the dorsal sympathetic trunk from below the second 
dorsal ganglion up to and including the stellate ganglion and without touching the 
variable and elusive rami communicantes. . . 

.•Vn operation was planned and carried out for the purpose. By an incision 
similar to that pre\-iously described the inferior cer^-ical ganglion and the dorsal 



122 THE BEITISIi JOUENAL OF SUEGEEY 


sympathetic cord was exposed, and after the second dorsal franglion had been identi- 
fied, 1 cm. of tl>c cord was excised above this ganglion. 

The result fully justilied the view of the anatomists, for the left hand became 
now warm and dry and the j)aticnt was much pleased with the result. 

By tliese steps we were led to the belief that the best operation for the 
relief of Raynaud’s disease was excision of a jiortion of the thoracie sympathetic 
trunk from below the seeond dorsal ganglion up to and including the stellate 
ganglion — the total length of tissue removed being rather more than an inch. 
This satisfies the requirements of the anatomists and jdiysiologists, and we 
felt that removal of such a length of the trunk would not be likely to be 
followed by regeneration. Of this point we arc not quite sure now, as the 
subsequent history of the patient will show later. At any rate this is the plan 
which we have adopted and used for all our sidjsequcnt patients. 

I will now give a brief description of the o])crativc technique and follow 
witii a description of the eases. 

TECHNIQUE AND RESULTS OF THORACIC TRUNK 
SYMPATHECTOMY. 

We have adopted the anterior aj>proaeh through the root of the neck. 
I am aware that this is oi^poscd to the ])raeticc of many excellent surgeons, 
who prefer the posterior route and who expose the sympathetic trunk by 
excising a jijortion of rib. I do not ])roelaim the anterior route is the only one 
or the best one, but it is the way we have found successful. What may be 



said of it is that it is a comparatively simple one, involving a delicate piece o 
anatomical dissection, though it is not to be recommended unless the surgeon 
has made himself familiar with the anatomy of the neck by a careful stu ) 
of the cadaver. Personally I make it a practice to refresh my memory 5^ 
visit to the Anatomical Department before each operation. After a i 
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practice both sides can be done at the same sitting : there is no resection of 
rihs to lie done and no important structure to be divided ■ndth the exception 
of the scalenus anticus muscle. 

A .3-in. collar incision is made parallel to and i in. above the clavicle 
{Fig. 77). This is deepened through the platysma until the omohyoid muscle 
is recognized. This muscle is 
of no importance and is dhi- 
ded and pushed aside. It is a 
landmark. The next landmark 
is the scalenus anticus muscle, 
which is cleared of its covering 
by a few strokes of the scal- 
pel in the line of its fibres 
(Fig. 78). The phrenic nerve 
with its fascial covering, King 
just anterior to the muscle, is 







/ 


retracted towards the middle 
line. The scalenus anticus 
muscle is now dhided trans- 
versely about 5 in. above 
its insertion into the scalenus 
tubercle of the first rib 


Fig. 79. 

(Fig. 70). This is really the key 
to the operation which makes the 
subsequent part of the proceed- 
ings possible. A retractor is now 
placed so as to pull the sub- 
clavian artery out of harm’s way 
domiwards and towards the mid- 
line (Fig. 80). Then the fore- 
finger of the left hand is pushed 
along the concavity of the first 
rib until the articulation of the head of the rib with the first dorsal vertebra 
is felt. With the forefinger of the right hand the dome of the pleura, 
together with the fascia covering it. is pushed downwards, and now the 
sides of the bodies of the first and second dorsal vertebne are exposed. A 
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good liglit is needed here ns tlie disseetion is deep. Tlie sj’mpathetic trunk 
lies on tlie sides of these vertebne, just medial to the articulations of the 
ribs -with the vertebne. With the tiji of the left forefinger one feels the head 
of the first rib. and a little blunt dissection of the loose connective tissue 
lying on the side of the body of the vertebra soon reveals the trunk of the 
sympathetic, ■which can now be traced ujiwards and downwards. 

We believe that the right thing to do is to divide the trunk below tlie 
second dorsal ganglion, for tlie reason, as has been stated above, that occasion- 
ally a branch is given off from the second dorsal sympathetic ganglion which 
communicates with the first dorsal sjiinal nerve. If this branch does exist, 
and if it is not divided, then some sympathetic impulses may escape from the 
spinal cord and the beneficial results of the ojicration may be diminished. 

It may be asked, How docs one know wiierc to divide the sympathetic 
trunk ? Can the ganglia be recognized with the naked eye ? The answer is 
that it is often diflicult to recognize the ganglia with the naked eye, even when 
the trunk has been dissected out of the body. There is little more than a 
slight thickening to indicate the iJosition of the ganglia, but with the fore- 
finger of the left hand it is easy to feel the head of the second rib and then 
with a pair of curved scissors to divide the trunk well below it. The trunk 
having been divided, it is easy to pull it upwards, to recognize the communi- 
cating branches, to c.xposc the stellate ganglion, and to remove it. 

The immediate effect of section of tlie sympathetic trunk is that the 
pupil becomes contracted, the eyeball sinks back, and the palpebral fissure is 
narroAved. This pupillary change is a useful test of the sueeess of the opera- 
tion. If it does not take place, one can safely infer tliat the sympathetic 
trunk has not been divided. 

The operation conducted in this manner should not have any bad results. 
On one oecasion I injured the pleura, causing a transient pneumothorax, and 
on another there Avas a temporary paralysis of the arm due to entirely unneces- 
sary retraction of the brachial jjlcxi's. The operation is a i^retty piece of 
dissection and can be done A\'ith the minimum of disturbance. In proof of 
this AA'e can say that lately aa'c operated on a lady of 78, the AA’ife of a doctor 
and the mother of a doctor. Both sympathetic trunks Avere diAuded, the 
operation Avas completed in under one and a half hours, and the patient Avas 
healed and left hospital in a AA'cek’s time. 

It is time noAv to make a critical examination of the results of the opera- 
tions Avhich haAm been done. Se\'en patients suffering from Raynaud s 
disease haAm been treated in the manner described, four of AA'hom haA'e had 
bilateral sympathectomy done at one sitting. 

The Amrious tests Avhich haAm been made before operation and the records 
of the phj’^siological changes found after operation Avill not be described here. 
They are to form the subject of a Hunterian Lecture to be giA’en at this College 
by i\Ir. Paterson Ross. I shall confine my attention to the results of the 
treatment on the course of the disease for Avhich the operation AA'as done. 

These results may be diAuded coiweniently into immediate and lasting. 
One can say Avithout hesitation that the immediate results are dramatic an 
pleasing. Hands, Avhich Avere previously blue, cold, and clammy, become 
in a fcAV minutes pink, Avarm, and dry, and the attacks of cyanosis, often mos 
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distressing to the patient, disappear. These pleasing alterations are aecom- 
panied by the characteristic eye changes — namely, contraction of the pupil, 
slight falling in of the eye, and drooping of the lid. This causes but slight 
ineonvenience and as a rule is not complained of. Of far greater importanee 
are the lasting results. Will the improvement be permanent, and \\'ill it hold 
through cold winters ? That is the real test. As will be seen from the 
scrutiny of our patients, we are not able to guarantee a good permanent 
result in all cases. 

Case 1 A.). — The first patient lias already been mentioned. This was 

a lady of 32, the subject of tj’pical Raj-naud's disease. The operation of rami- 
sectomy was done on the right side in May, 1930. She was so pleased ivith the 
result that she came back in Januarj', 1931, asking for the left side to be done. 
The thoracic sjunpathetic cord was excised on this side. 

The immediate results on each side were eminently satisfactorj'. One is glad 
to say also that the good results have lasted through two winters. Sometimes the 
hands go a little blue, but they never become so bad as they were before. She is 
able to do her housework comfortably and has not had any attacks of cyanosis 
since the operation. 

Case 2 (R. T.). — The second patient has also been mentioned as a partial 
failure from the start. Her condition was only slightly improved by the operation 
on the right side, and a few months later both arms were equally bad. She did 
not come back for a second operation. 

We believe that this failure was due to the fact that we did an inefficient 
operation, by not dividing the sjanpathetic trunk sufficiently low and thus not 
securing complete sjanpathetic deneia-ation of the arm. 

Case 3 (E. M.). — The third case was that of a lady of 35, who at the age 
of 18 began to complain of blueness of the hands on exposure to cold. From the 
age of 22 the condition became steadily worse, and after the age of 29 changes 
appeared in the fingers, the nails becoming brittle and the finger tips stubby instead 
of pointed. 

The case was regarded as one of tj-pical Rajuiaud's disease, but there were in 
addition two features not present in the preceding cases. The first of these was 
a tightness and thinness of the skin about the nose and mouth suggesting sclero- 
derma, and the second absorption of the bone of the terminal phalanges, leading 
to deformity of the tips. These additional features led us to regard the case as 
an advanced one. 

The operation of thoracic sjunpathectomy was carried out on the right side 
in February, 1931, and she was so pleased wth the result that she asked for the 
left side to be treated, and this was done in July, 1931. The immediate results 
were again satisfactorj'. 

The last report, in November, 1932, is that the patient saj's that last winter 
the hands were rather better than thej' had been before the operation. Tliis winter 
thej' are about the same, but thej’ are distinctlj' blue and cold. Tlie condition of 
the face is definitely improved, the'tightness and thinness of the skin has disappeared, 
and the patient saj's her face feels warm instead of cold. On the whole she is 
glad she had the operation done. This maj' be regarded as a partial success. 

Case 4 (JI. C.). — Tlie fourth case was that of a draper's assistant, aged 33. 
who began to suffer at the age of 25 and since then had Ijcen going from bad 
to worse. Both hands and feet were affected, though the hands were worse. 
.Attacks of asphj'xia and cj'anosis were of dailj' occurrence even during the warni 
weather. The condition was so bad that she had to give up licr work. This 
patient was regarded as an advanced case, and additional evidence to this effect 
was given by the fact that on the left .side the radial pulse was barely palpable. 

Bj' this time we felt that sufficient experience had been gained to justifj' doing 
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both sides of tlic neck at one sitting. The same route was followed as has been 
described previously. On Oct. 20, HISl, lljc sympathetic trunk was divided below 
the seeond dorsal ganglion and a portion of the trunk exeised up to and including 
tile inferior eervical ganglion. In this instance I was unable with the naked eye 
to identify' the seeond dorsal ganglion, and felt uncertain at first whether it had 
been removed. Examination of tlic jiart removed siiowed indubitably, however, 
that the cord had been severed where planned and that the second dorsal ganglion 
had been removed. 

After operation the patient returned to the ward with both hands warm and 
pink, and the radial jnilse, which iircviously could not be felt, was now easily palpable. 
She left the hosiiital in fourteen days’ time well content with the result. In May, 
1032, a bilateral lumbar sympathectomy was done to improve the condition of her 
feet, which were troubling her but had never been so bad as her hands. 

Tile subsequent history of this patient is not good. It is sad to have to tell that 
the result has not been lasting. She was well during the summer of 1932 and was 
able to do her work as a drajier’s assistant, but with the onset of the cold weather 
in November, 1032, she relapsed; she lias been compelled to give up her work as 
lier liands arc as bad as they were before. All one can say is that the feet, which 
prior to the lumbar sympathcetoiiiy were always cold, now give no trouble. 

Case a (B. C.). — 'I’lic fifth case was that of a married woman who said she had 
suffered since childhood from chilblains. Fourteen years ago she said she had a 
severe shock due to a bad post-partum lucmorrhage at the time of an air raid. 
Since that time she suffered from spasmodic attacks, in which the fingers, and to 
a lesser extent the toes, became first blue and then white and insensitive. She also 
complained of sores about the finger-tips which took a long time to heal. 

Bilateral thoracic sympathectomy was done on her in November, 1031, the 
operation being the same as described in the last patient. This patient left hospital 
eight days after the operation, completely relieved of all her symptoms. 

The last report, in November, 1932, is that the hands were perfect until the 
spring of 1932, when the fingers began to go blue again. Since the cold weather 
started last November the blueness and whiteness have increased, especially on the 
left side. The patient is able to do her work, and says she has nothing like as 
much pain in her hands as before the operation. 

Case G (L. C. AV.). — The next patient was diagnosed as suffering from Raynaud’s 
disease, though admittedly' it could not be described as a ty'pical ease. In the first 
place she was a lady' of 78 who first began to complain of symptoms only nine 
months before her operation. Her chief complaints were that her hands w'ere never 
warm, and that she had great pain in the arms and hands at night, burning sensa- 
tions spreading from the elbow' to tbc tijjs of the fingers. There was no evidence 
of any marked degree of arteriosclerosis and no other sy'inptoms. 

Owing to the difficulty' of diagnosis I was reluctant to operate, and only' did 
so at the urgent request of her husband, a very' experienced phy'sician, w'ho was 
convinced that an attempt should be made to relieve the pain, w'hieh had become 
intolerable. 

Bilateral thoracic sy'mpathectomy' was performed in June, 1932. The opera- 
tion caused little disturbance. It w'as completed in one and a half hours, and the 
patient w'as able to leave hospital after eleven days. 

The immediate result w'as good. The hands w'ere warm, and while in liospital 
there w'ere no further attacks of pain. -At the end of five months after operation 
the patient’s husband w'rites to me : “ Emphatically' she is improved as the resu 
of the operation. She never has nocturnal pains nor any' diui'nal as before opera- 
tion. Tliere is never need to W'arm spoons and forks as was the case.” 

Case 7 (M. M.). — The seventh and last case of this series is a very interesting 
one. It is that of a lady of 34 w'ho at the age of 22 began to suffer from ‘chilblains , 
and in 1930 experienced attacks of blueness and numbness of the hands. I", j’ 
these attacks were more frequent, coming on in the summer as w'ell as in the win er. 
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In September of 1932 a peri-arterial sympathectomy was done on the left 
brachial artery in a hospital in Scotland, wthout the least sign of improvement. 
Mlien M'e saw her two months ago she presented the tj-pical signs of Raj-naud's 
disease. Attacks of cyanosis affected both hands, and the attacks could be pre- 
cipitated by emotion or by immersion of the hands in cold water. There was no 
radial pulse on the left side, and the left hand was rather worse than the right. 

Here was a chance to test the truth of the belief that the sjunpathetic vaso- 
constrictor fibres run to the peripheral vessels \-ia the peripheral ner\'e-trunks and 
not in the adventitia of the big vessels. Accordingly a manoem-re was devised to 
demonstrate this point. .An attack of cyanosis was precipitated by immersion of 
the hand in cold water, and while the hands were still blue the median ner\-e at 
the uTist was infiltrated with novocain. As the brachial arterj' had been stripped, 
if the vasoconstrictor ner\’es were taking the route of the artery then cocainization 
of tlie median ner\-e should have no effeet on the vascularization of the hand. 
Wiereas, if the vasoconstrictor nerves accompanied the peripheral nerves they 
would be paralysed, then the area of the hand supplied by the median nerve should 
become pink. The hand was watched with intense interest. In a few moments 
a faint change was obser\’ed, and then in five minutes the area supplied by the 
median nei^'e became a bright pink while the rest of the hand remained blue — a 
remarkable demonstration of the correctness of the statement made by Woollard 
and others. It was now possible to go a step still further and show that thoracic 
sympathectomy woidd secure sympathetic dener^-ation of the limb. The operation 
was done on both sides and it was satisfactory to note that both hands became 
pink and warm. 

It is too early, seeing that the operation was only done in October, 1932, to 
say what the late results have been ; still, at the end of a month, although the 
weather has been cold, the good results persist. 

ASSESSMENT OF THE RESULTS OF THEATMENT OF RAYNAUD'S DISEASE 

BY SYMPATHECTOMY. 

It may appear presumptuous to attempt to draw deductions from seven 
cases. It is essential, however, that we should not be carried away by 
the glamour of a dramatic operation, and a careful analysis should be made 
of the actual results obtained. 

The first point that emerges is that these operations have resulted in a 
better understanding of the anatomical distribution of the vasoconstrictor 
nerves. They have served as a confirmation of the work of the anatomists 
and physiologists. As regards the value of the method in the treatment of 
Raynaud's disease, it can be said that the immediate results are good. As 
regards the late results, the same cannot be said without qualification. Some 
are greatly improved, and others very slightly. The improvement is not of 
a lasting character in all cases. 

The clinical results of sympathectomy in the patients having now been 
described and the facts as far as we know them having been stated, it is 
interesting to turn to speculation and wonder what is achieved when the 
sympathetic is divided. There is not the least e^^dence that the sympathetic 
nerves are themselves diseased, and it is clear also from examination of the 
patients that the disease, whatever it is, is not cured. It has been suggested 
that some unknown substance in the body, possibly endocrinal in origin, sends 
messages of a vasoconstrictor character along the conducting ner\ es and that 
severance of the ner^’cs j^revents the message being delivered. This seems 
too fanciful to be regarded seriously. It appears to us that the suggestion 
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made by Sir Tliomas Lewis is tlie most iiel])fiil. He tliinks that in Raynaud’s 
disease there is some unknown condition wliicli reduces the mean ealibre of 
the small vessels, and that sympathectomy, by abolishing the vasoconstrictor 
impulses, results in a slight increase in the mean ealibre and therefore a better 
blood-supply. This idea accords with the results of our operations. The 
future of the operation remains yet to be jrroved, but, if one may judge by the 
results obtained, it looks as if the vessels regain their power of constriction after 
a time and that unless the operation is done at an early stage it will have only 
limited use. 

There is another jioint which requires elucidation. How do the vessels 
regain their power of constriction, as they seem to do? One suggestion 
is that the nerves regenerate cpiickly. In order to prevent this it might be 
well to divide the trunk with a cautery instead of with scissors, and this 
procedure we propose to adojrt. 

LUMBAR SYMPATHECTOMY. 

Having had some success in the treatment of Raynaud’s disease by 
division of the cervical sympathetic trunk, wc turned our attention to the 
condition known as thrombo-angiitis obliterans. AVhilc the operation of 
peri-arterial sympathectomy was in fashion, wc did a number of cases without 
registering any success, and so gave it up. 

It docs not seem reasonable to expect that a vessel which had already 
become thrombosed and obliterated could ever become jjatent and function 
again, and one would expect that in these conditions a lumbar sympathectomy 
would not prove useful. Wc thought, however, that, perhaps, if a lumbar 
sympathectomy could be done in the early stages of the disease, before oeclu- 
sion of the vessels had taken place, the resulting dilatation of the arteries 
might avert gangrene of the limb and save amputation. So far as we have 
seen, this thcory’^ is not founded on fact. 

The case Ave used as a test was that of ari Englishman, aged 31, who 
had had his left leg amputated for typical thrombo-angiitis obliterans three 
months previous to admission. The patient came to us on account of a feeling 
in his right leg which reminded him of the feeling which preceded the gan- 
grene in his left leg. The right leg showed but poor circulation, the skin was 
cold and of a blue tint. The dorsalis pedis and posterior tibial arteries could 
not be felt, but the popliteal was pulsating. 

It is a comparatively simple procedure to denervate the lower limb, 
as -will be seen from the diagram (Fig. 76). It is only necessary^ to excise 
the second, third, and fourth lumbar sympathetic ganglia with the inter- 
vening cord. This was done through a mid-line infra-umbilical, trans 
peritoneal incision. After operation there was a temporary' impro^'ement, 
but then the patient became worse. Gangrene set in a few months later, e 
leg was amputated, and the man died. 

It appears that in a disease like thrombo-angiitis obliterans the trou c 
is not stopped or even delayed by sympathectomy, and we shall have to loo 
for some better method. 
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HYPOGASTRIC SYMPATHECTOMY FOR MEGALOCOLON. 

We now come to the diflieult and dangerous question of removal of the 
hypogastric sympathetic for disturbances of the colon. I say ‘dangerous’ 
deliberately, because there is a risk that if the operation is boomed it might 
be used indiscriminately and become a fashionable cure for constipation, and 
so bring the method into disrepute. The greatest care should be taken to 
record accurately which sympathetic fibres are divided at operation, and this 
is not always easj* to do ; and further, the subsequent history of the patients 
treated should be followed for a sufficient length of time to determine the 
true value of the treatment. 

It will be seen by reference to the diagram that the sympathetic 
supply to the colon comes from the hjqrogastrie plexus and that this can be 
removed without touching the lumbar ganglia. The ner^'e-fibres run in the 
loose connective tissue on the front of the aorta, and they spread along the 
course of the inferior mesenteric artery and also dorni the aorta to the two 
iliac vessels and into the connective tissue lying between the two iliac vessels 
in front of the vertebral column. One cannot identify all these branches 
with the naked eye, therefore the operator should aim to strip all the loose 
connective tissue off the front of the aorta from an inch above the inferior 
mesenteric artery, including an inch of that vessel, and then down the aorta 
to the two iliac arteries, and remove as well the loose connective tissue 
between them. 

We have done the operation three times and the immediate results have 
been startling and aptly described by Lord Mojmihan as too good to be true. 
1 feel we must be very cautious before we accept them as true, for we are not 
sure as yet whether the results are lasting. 

Case 1 (J. I.). — The first patient was a girl of 19, wlio suffered from eonstipa- 
tion, retention of urine, with enormous distension of the eolon. She could not 
remember ever having her bowels open without medicine, and as she grew older 
she would go days or even weeks without relief. As a child she would pass water 
only twice daily, and for three months she had to be catheterized, retention being 
complete. She was treated vigorously by the physicians for a long time and then 
referred to us as they could not keep her well. Physical examination revealed 
nothing bej-ond enormous distension of the colon. 

The operation was performed in May, 19.30. From the day of operation the 
patient began to pass her water at regular intervals without difficulty. Enemata 
and aperients were required until she began to get about again, after which time 
the bowels acted twice daib' without assistance. 

Eighteen months later she appeared healthy and of good complexion. Occa- 
sionally aperients were necessarj’, but with care the bowels could be kept regular. 
Barium enema examination showed that the colon was much less distensible than 
formerly. One may say without exaggeration that this patient has been greatly 
improved. 

Case 2 (Nurse H.). — The second case was that of a hard-working hospital nur.se. 
who had been through the Great War, and it was only in 1928 (following, in 1921. 
radium into uterus for menorrhagia; 1922, right oophorectomy; I92i. subtotal 
hysterectomy and partial left oophorectomy) that she noticed that she was becoming 
constipated and had abdominal dtstension. The bowels were only opened after 
large doses of medicines and enemata. She had practically to spend her life getting 
her bowels open. She had been admitted to Queen Mary s Hospital. Rochampton. 

VOL XXL— xo. SI 
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and -was discharged as incurable. On the suggestion of Lord Moynihan she was 
sent to St. Bartholomew’s Hospital for .sympathectomy. 

On admission she was found to be fairly well nourished, and had extreme 
dilTiculty in getting her bowels open ; they could only be moved by enemata. In 
addition to that, she could go long periods without the .slightest inclination to 
micturate ; frequently she went twent^’-foiir hours. Al.so, she had found that durin® 
the last two years her hands and feet got cold and blueish. ° 

Operation (Nov. G, lOGl) : Numerous old adhesions were found between the 
coil of small intestine and ciccum, cervical stump, and the left ovary, which was 
cystic. All cellular tissue in the region of the bifurcation of the aorta and one inch 
of the common iliac artery were dissected away, and all the tissues between the two 
iliacs down to tbe shining membrane. The inferior mesenteric artery was identified 
and all the loose tissue stripped from it for an inch along its course. 

The immediate results were most remarkable. The bowels were opened natur- 
ally on tbe second day after ojjcration, and the patient micturated normally. She 
found berself ever so much better and exjiressed herself as delighted with the 
operation. 

A year has now passed since the o[)eration, and tlie patient is still pleased with 
the result. She is once again able to earn her living and to lead a normal life. 
With the help of simple laxatives she kceirs herself lit. 

Case 3 (H. P.). — This was a young girl of 14 who had had trouble in opening 
her bowels from the day of her birth : she was ten days old before her first action. 
Ever since she has had trouble, and .sometimes six weeks passed without a motion. 

At operation, on Nov. 15, 1032, the sigmoid fiexure and ascending colon were 
enormously distended and thiekened, assuming the appearance of a conger eel. 
The sympathetic supply of the colon was removed, as we believe, by the method 
described above. 

So far all is going well, but it is too soon to say more. 

As was said before, tlicre is need for caution in assessing the results of 
these operations. They arc still too few and too recent to justify our forming 
a good opinion. It is generally admitted that the immediate results are good, 
though why they should be good is a question we cannot answer. Is it the 
effect of the mind on the body, or docs the removal of sympathetic stimuli to 
the unstriped muscle of the bowel render that organ resilient instead of 
spastic ? Very little is known of the sympathetic suiiply to the bow'el. We 
do not know if the sympathetic joins the plexuses of Auerbach and ]\Ieissner, 
and the part played by these great plexuses still wants explanation and offers 
a good field for research. 

This brief survey of the surgery of the sympathetic S3^stem is admittedly 
inadequate. It is to be regarded as an adventure into the field of research, 
rather than as a conquest bearing tribute. As Paget said, it is meant to help 
in “ searches after that which is not jmt known ”, and if in making this contri- 
bution others may be incited to probe still deeper into the unknown, I believe 
that Mrs. Bradshaw, the founder of this lecture, would approve. 
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PIED FORCE OH MARCH FOOT. 

By HAROLD DODD, 

HO>'. SURGEON, KING GEORGE HOSPITAL, ILFORD ; TO THE ROYAL HOSPITAL, RICHMOND ; 

AND ASSISTANT SURGEON, PRINCESS LOUISE HOSPITAL FOP. CHILDREN, KENSINGTON. 

“ JIaxy obscure cases of injurj' to the foot without any history of trauma- 
tism in ch*il life wll no doubt receive elueidation by the new facts brought 
to light by jMarch Foot."-^ Thirty-four years ago, this sentence concluded 
an editorial leading article on March Foot, yet the position to-day is not 
much altered. 

The following case report and another from elsewhere-® show unneces- 
sarily radieal treatment for this condition of Pied Force or March Foot, and 
probably even now, although orthopa;die surgeons are familiar with it, it 
is not otherwise ■widely knoum and not usually described in the text -books ; 
therefore this note may be justified, in the hope that similar mistakes may 
be avoided. 


CASE REPORT. 

Mrs. C. M., aged .91. No family. November, 1930. (Dr. Romanes' patient.) 

History. — There was pain in the fore part of the right foot, centred at the 
shaft of the second metatarsal ; it was aggravated 
by walking. The patient was in excellent health 
and had played golf daily until a month previously. 

She could not recollect any slip, strain, or accident 
during the several preceding years, either to her feet 
or other part of her body. Her past illnesses were 
trivial and not relevant. 

Ox Exaiiixatiox. — The patient looked healthy 
and fit, and weighed about 8i stones. There was 
a diffuse patch of tender, painful, solid oedema over 
the shafts of the metatarsals, more prominent over 
the second, -with a blushing of the skin and a little 
dilatation of the superficial veins. There was no 
tenderness on pressure over the spring ligament of 
the foot, nor of the attachments of the internal 
lateral ligaments of the knee-joint ; no hallux 
rigidus or valgus ; no metatarsalgia or gross cal- 
losities. No glands were palpable in the popliteal 
space or inguinal regions. 

X-ray Examination. — Fig. 81 is a skiagram 
taken by Dr. Rhynland Parry, who reported : 

'■ The distal end of the shaft of the second meta- 
tarsal shows periosteal reaction perpendicular to 
the shaft ; there is some localized rarefaction. 

I cannot obtain any histoiy of trauma. The 
appearances lend suspicion to a new growth 
(sarcoma).” . . i ■ j 

Owing to the clement of doubt in this report a second opinion was obtained 
from an independent radiologist. Dr. Claude Gouldesbrough, who reported . iis 



Fig. si. — J lr,-. C. M. March Foot 
(? sarcoma) aflcctin^ the «econd 
metatarsal shaft, Xotc the .«hort 
first metatarsal and the thickening 
of the shafts of the second and 
third metatarsals and of tlie ha^al 
phalanges of the third an<i fourtli 
toes. 
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case is interesting anci diilicult; iny ojjinion is liiat .sJjc Jias Jiad an oM united 
fracture and is now developing a i)crioslcal sarcoma over the old callus which 
obscures the ordinary diagnostic appearances of new growth. I must admit that 
there is only a shred of evidence for this.” 

A month later Dr. Rhynland Parry took another radiograph and repeated his 
opinion of a probable new growth. Two independent Wassermann reactions were 
returned negative, thus excluding a syjihilitie lesion. 

Oi’KR.VTiox. — In view of the suspicious radiological diagnosis of sarcoma, I 
advised a Lisfrane's amputation; this would eliminate the painful swelling and the 

jmssiblc new growth. I considered a 
more radical amputation would not 
materially help the prognosis, whilst 
local excision of the metatarsal, if 
it were the seat of a sarcomatous 
change, would he dangerous owing 
to the risk of growth implantation in 
the wound. /Vccordingly on Dec. 3, 
] O.'JO. the classical Lisfrane's operation 
was jjerformed and the patient made 
an uninterrupted recovery. 

Machoscopjc Section. — The 
considerably thickened metatarsal 
consisted of dense greyish-pink bone 
throughout, with evidence of a slight 
irrcgidar crack in the shaft, but 
none of localized growth. There was 
no softening ; the whole bone was 
hard and sawn through with diffi- 
culty. 

IMicnoscopic Section. — Dr. 



Fio. 82. —Miorosoopio section of second inotntnr.snl. t*l!p 

' ( X 20 .) tion (Fig. S2) as follows : On the 

evidence afforded by the microscopic 
sections examined, I am unable to find signs of a .sarcoma. The lesion is, as far as 
my sections show, a rarefying osteitis with a chronic inllammatory periostitis.' 
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Post-operative Progress. — ^Tlie patient was fitted with boots, the front half 
of the right one being bloeked out and fitted with a spring arch support, and 
she has recovered her walking well. Later .she took to shoes similarly fitted, and 
has resumed her golfing activities during the past year, plajnng eighteen holes, 
four or five times a week, with her original handicap of 24 (Fig. 83). Her general 
health is good, and there is no sign of a recurrence either in the foot or radio- 
logically in the chest. 

I have come to the conclusion that this is a case of Pied Force on the 
following grounds ; (1) The microscopical section : (2) The history of the 

affection (I think the patient probably developed her fracture through strain- 
ing her feet at golf, wluch she played hard ) ; (3) The after-historj' (it is 
two and a half years since the tumour was detected, and, had it been 
malignant, recurrence would now ver\' likely have occurred). 

This case is of further interest, showing that a Lisfranc’s amputation, 
although nowadays seldom performed or advised, still has a useful place in 
surgery, the patient having a sound and presentable foot, able to withstand 
the strain of ordinary life, whilst being inexpensive and trouble-free to 
maintain. 


THE LITERATURE. 

In 1855 Breithaupt^ described cases of persistently cedematous and 
painful feet occurring in soldiers, calling it ‘FuasgeschT^nilst’, i.e., traumatic 
inflammation of tendon-sheaths. In 1877 Pauzat,^ a French author, pointed 
out its occurrence in soldiers and that there was a marked periosteal prolifera- 
tion ; this latter obser^’atlon was a clinical one, the help of X-rays not being 
then available. He further observ'ed that later exostosis developed on the 
shafts of the second, third, and fourth metatarsals, that of the second being 
the commonest. In the same year Weisbach,® in discussing the same condi- 
tion, came to the conclusion that it was due to traumatic inflammation of 
the inter-metatarsal ligaments rather than of the tendons, calling it ‘sj-ndes- 
mitis metatarsia’. 

In 1888 Poulet'* concluded that the underlying cause was a rheumatic 
osteoperiostitis, and he did not agree with Pauzat’s theory that it was excited 
by the transverse crease of the uppers of hea\'A' boots. In 1891 Martin." as 
a result of seeing 18 cases, decided it was due to syno-vitis and arthritis of the 
joints of the fore part of the foot. 

In 1897 Busquet® wrote a memoir upon ossifying osteoperiostitis of the 
metatarsals, and he divided them into three classes : (1) Direct primary 

immediate traumatic periostitis, due to repeated slight shocks in the fore part 
of the dorsum of the foot, largely owing to the transverse furrow in the upper 
leather of the shoe ; (2) Indirect traumatic periostitis : (3) Diathetic peri- 
ostitis. 

Schulte,' studying it this year (1897), recognized the fracture. In the 
same year Stechow.® of the Prussian Guard, at ^ladrid discussed fracture of 
the metatarsals as a cause of swollen feet in soldiers. His observations arc 
of considerable historic interest in that they were the first to be studied 
with the help of the X-rays. He had seen 36 cases. He pointed out tliat 
owing to the protrusion of the head of the second metatarsal bc\ond its 
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fellows, it consequently received the brunt of the strains exerted on the foot 
from the sides. Further that : (1) There was a fracture of the shaft of 
the metatarsals in nearly all cases ; (2) The left was affected more frequently 
than the right. (3) Of 36 fractures, they occurred in the following order 
of frequency : second metatarsal 19, third metatarsal 14, fourth metatarsal 
2, first metatarsal 1. 


In February, 1899, Chapotot and Boisson® further reviewed the condition. 
They found that : (1) Crepitation was always present ; (2) The second 

metatarsal was always afflicted in their eases, the third occasionally suffering ; 
(3) The fracture occurred at the junction of the middle and distal thirds ; 
it was V-shaped, with the concavity forward, and never a transverse break ; 

(4) Soldiers could still raise themselves on tip-toe. 



Fig. 84, — A wenk but 
* uncoiHpJftining ’ footsljo^v- 
ing : (a) A somewhat short 
but hj’permobilo first inota- 
tarsal, with posteriorly 
placed sesamoids ; (b) 


thus differentiating March Foot from arthritis. 
As an explanation for its occurrence the writers 
offered the greater fi.vity, length, and active func- 
tion of the second metatarsal, these producing 
the condition necessary for a lever of the second 
order on a slender bone. They further said it might 
arise from arthritis and strains of the metatarsal 
articulations. 

Thiele^® in 1899 studied 17 cases ; he met them 
in three and a half montlis, all from one battalion. 

The numbers of cases during these early years 
are surprising ; the condition was verj’’ common 
amongst soldiers, perhaps owing to their severe and 
exhausting regime, which would certainly be heavier 
than in the present day. 

hlomburgi^ in 1904 believed that the prolonged 
clastic bending of the metatarsals resulted in an 
inflammatory reaction which was later followed by 
fracture. He showed that in ‘uncomplaining feet’ 
silent proliferations of the second and third meta- 
tarsals were present. F?g. 84 shows a similar condi- 
tion in a jjatient reporting with a fracture of the 


Tliickened second and third 
metatarsal shafts ; (c) Frac- 
ture of tlie base of first 


base of the first metatarsal. 

In 1905 Kirschner^® decided that all March Feet 


metatarsal (the reason for fracture of the metatarsal shaft, and that 

^ the displacement was slight owing to the immobiliza- 

tion of the fragments by the surrounding structures. Further, he believed 
that the fractures occurred after the muscles supporting the metatarsals 
(long toe tendons and interossei) were exhausted, so that the strain fell 
undamped directly on the ligaments and bone. Later, Biihri® in 1913 again 


studied the condition amongst soldiers. 

In 1921 Deutschland ei'i^ described 6 cases in civilians, all women, instead 
of the usual soldiers. Three of his patients ran a low febrile course, and he 
illustrated the slow callus formation— eight to nine instead of the usual three 
to four weeks. He considered that there was a low-grade lucmatogen^Dus 
infection present, giving rise to a periostitis in the second and thir 
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metatarsals. He remarked on the pain provoked by moving the second or 
third toes sideivays, and pointed out that the site of fracture vas that of the 
entry of the nutrient vessels of the metatarsal shaft (Fig. 85). 

Sir Robert Jones^^ in 1921 men- 



Fig. 85. — Showing the blood-supply of 
the shafts of the metatarsals. {AJtcr 
Deuf..schldnder.) 


Fig. 8C. — The origins of the interossei 
muscles ; note that the second, third, and 
fourth metatarsals are chiefly concerned. 
The dotted lines indicate the origins of the 
tliree plantar interossei, the continuous lines 
the origins of tlie four dorsal interossei- 


tioned March Foot, and again -with 
Lovett^® he refers to it as ‘ Pied 
Force ’ in 192.3. 



In 1926 Jansen^’ described 6 cases. He 
discussed the literature, and offered the explanation 
that the condition was due to anterior spastic flat- 
foot, i.e., spasm of the interossei muscles, resulting 
in cedema with lymph and venous stasis about the 
metatarsals, especially those where the interossei 
take origin, i.e., the second, third, and fourth 
(Fig. S6). This spasm of the interossei, denoted 
by pain and resistance on attempting to move the 
toes sideways on the head of the metatarsal, was 
also noted by Deutschlander, but without remark 
on its significance. .Jansen said proliferation of 
the soft parts and periosteum follow with the 
laying down of new bone and increased density of 
the shafts of the second, third, and fourth meta- 
tarsals (Figs. 81, 87). (The case illustrated by 
Goldman^® shows this phenomenon, although he 
does not point it out ; similarly, it is present in 
my case.) 

Later, sjiindle-shaped formations develop on 
the metatarsal shafts, and these, Jansen explained 
hy : (1) Callus around the fractures (Figs. 81, 87) ; 
(2) The organization of subperiosteal hsemorrhages, 
which readily occur owing to the congested peri- 
osteum being easily detached by a strong pull of 



Fig. 87. — A ‘ weak ’ foot 
n-ith a hypermobile fir«t m cta- 
tarsal, showing: (I) March 
Foot of the tliird metatarsal : 

Tliickcnin" of the shafts 
of the ba«al phalanges of the 
second and ihinl toe« : (3) 
Tiiickeninz of the «^cond and 
tlnrd metat,ar=.'jl«. 



136 THE BRITISH JOURNAL OF SHEGEKY 


tlic interossei. He ciiipliasizcd that these changes were located only to the 

site of the interossei attachments. With regard to 
tin's statement, I would point out the slight bulbous 
enlargements of the shafts of the first phalanges of 
the second, third, and fourth toes in the case of 
i\rrs. C. (painful flat-foot, with thickening of the 
shaft of the second metatarsal. Fig. 88), also Figs. 
81, 87, 8J). The Huffy swellings on the basal pha- 
langes arc at the attachment of the fibro-aponeurotic 
canals of the long and short flexor tendons of the 

toes. “ These fibrous canals arc bounded above by 

/w ■ 4 i tlic phalanges and below bj" fibrous bands which 

Ijt - ' i arch across the tendons and arc attached on either 

side to the margins of the phalanges. Opposite the 
bodies of the pro.ximal and second phalanges, the 
fibrous bands (vaginal ligaments) are strong and 
the fibres arc transverse ” (Gray^®). This phalangeal 
thickening suggests unusual strain on these canals, 
])robably from continued spasm of the flexor tendons. 
.Jansen explains the fracture as follows : — 

1. Abnormal and ex- 
cessive function of the ' 



i % 





Fig. 88. — Jlrs. C. .-V pnin- 
fill ‘ M-eak ’ foot .“iliowing: (I) 
Thickening of the siiafts of tho 
second and tliird metatarsals: 
( 2 ) Flii/Tinoss of t)io sliaft.s of 
tlio basal plialangcs of the 
third and fourth toes and of 
tho second slightly : (3) Pos- 
teriorly placed sosarnoids. 


interossei resulting in 


spasm, produces increased 
hydrostatic pressure, especially lateral, around the 
shafts of the metatarsals. This is followed by 
“ absorption of lime salts and thinning out of its 
constituent parts ”, with resulting ‘ brittleness ’. 

I would point out, howcA'er, that the X-rays 
show no sign of absorption or erosion of the shafts 
of the metatarsals ; on the contrary, they arc 
definitely denser and thickened, but with loss of 
definition of the lines of architecture or lines of 
stress (a u’cakening factor), especially of the second 
and third (the most frequently affected). 

2. With the flattening of the transverse arch 
the second metatarsal, being longest, is jiressed 
hardest on the ground in walking. 

He assumes that there is a transverse arch of 
the fore part of the foot, hut its existence is denied 
by Morton. 

He admits that direct repeated trauma of the 
second metatarsal may excite the fracture. This 
trauma is considerable ; it amounts to the weight 
of a man, say 140 lb., with a 90- or even a 11 0-lb. 
pack, in all over 2 cwt. This applied weight, plus 
the power of the ‘ push off ’ in walking, is borne 
by each foot sixty to seventy times a minute whilst marching (120 to 140 



Fig. S9. — A ‘weak’ foot, 
showing : (1) Hypermobile 

siiort first metatarsal (space 
between first and second cunei- 
forms and posteriorly placed 
sesamoids) : (2) A compensa- 
tory hypertrophy of the second 
metatarsal ; (3) Thickening of 
the sliafts of the second, third, 
nnd fourth bnsal pliaJanges ; (4) 
Osteo-arthritis of the second 
metatarso-phalangeal joint. 
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paces per minute). I think that trauma must play the larger part in 
producing the fracture, and that the spasm of the interossei is a small 
contributory factor. 

Further, -with regard to the site of the fracture, .Jansen's theor\' of spasm 
of the interossei, -whilst not e.xplaining its consistent location to the junction 
of the middle and distal thirds of the metatarsal, does offer a hint. The 
congestion around the metatarsals similarly affects their nutrient vessels, and 
thus causes the vascular foramina to enlarge, so establishing a constant weak 
spot. The nutrient vessels, according to DeutschlandeF^, enter at the distal 
two-thirds, this being the place where the fracture always occurs. 

In 1928 Goldman^® reported the case of a pedlar aged 29 who developed 
Pied Force in his right foot. He carried an 80-lb. pack on his right shoulder ; 
thus his occupation bears comparison with soldiering. He gave no historj"^ 
of an injury, but for ten da 3 's the painful foot had incapacitated him. The 
X-ra\' illustration showed: (1) A fracture of the second metatarsal; (2) A 
mild bulbous enlargement of the shafts of the basal phalanges, second and 
third toes, and a slight irregularitj* (? a crack) of the corresponding phalanx 
of the third toe. 

In 1932 F. H. Straus®® reported a case diagnosed radiologicalh' as a 
sarcoma of the second metatarsal and sent for amputation. His patient was 
an obese married woman, aged 30, a waitress, the mother of two children. 
She complained of pain and a hard tumour of the foot, arising without accident, 
and the pain increased from pain on effort onlj-, until it was continuous daj* 
and night ; she lost 13 lb. in seven weeks. X-raj's showed a swelling of the 
second metatarsal shaft at the junction of the middle and distal thirds, with 
hazj' and indistinct margins, whilst the medulla was unchanged. Xo fracture 
line was made out. The shaft of the third metatarsal showed thickening and 
increased density. There is apparenth' a fracture of the shaft of the first 
phalanx of the fourth toe, but this is probabh' an artefact. The second meta- 
tarsal was e.xcised ; the swelling was hard, but dintable b\' the finger, and an 
old fracture was obvious on section of the bone. The microscopical section 
showed well-developed and partialh' calcified osteoid tissue, there being no 
mflammator}'- reaction. Straus obsen'ed that the development of callus 
becomes painful and attracts attention, and offered the warning that it ma\' be 
mistaken for a neoplasm and amputation considered, unless 3Iarch Foot is 
remembered. This is another instance of unduK' radical treatment. 

DISCUSSION. 

According to the modern conception, the mechanics of the human foot 
depend on adequatelv strong and proper!}' balanced muscles of the calf and 
foot. If these are efficient, then, irrespective of the bonv architecture and 
ligaments of the foot concerned, the patient -irill probably be able to carri- 
on with his or her occupation satisfactorih". On the other hand. Horton— 
lias shown that certain feet function under mechanical disadvantages, being 
architecturally weak. He describes four signs or defects which can be 
diagnosed by X-rays, and states that when they arc present the potentiality 
of anterior foot trouble is considcrabK' increased. The signs are : — 
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1. Laxity of the joint between the internal cuneiform bones and between 
them and the scaphoid, resulting in hyjiermobility of the first metatarsal 
{.<tcc Figs. S7, 89). This is shown by a distinct separation between the first 
and second cuneiforms, resembling a backward continuation of the first inter- 
metatarsal space (sec Figs. 87, 89). 

2. Shortness of the first metatarsal, this causing over-pronation of the 
foot, i.c., planus of the anterior part of the foot, as the head of the metatarsal 
is not long enough to rcaeli the ground in the normal attitude (see Figs. 81, 
89, 90). 

3. Posteriorly located sesamoid bones at the head of the first metatarsal, 
these representing its point of contact with the ground, and when they are 



Fig. 90.— “TJic Ashes winner survey.^ a part of liiinself : Larwood wUIi the X-ray 
photograph of In’s injured foot.*'-® Note (I) tlic short left first metatarsal, (2) the 
tliickoned shaft of tl )0 loft second inofatarsal. 

An architecturally ‘weak’ loft foot (Metatarsus atavicus) ; it gnvo trouble during the 
Australian Test Matches. ^ „ 

By kind permission of the ** Illustrated Sporting and Dramatic Heu'S. 

posterior to the line of the head of the second metatarsal, they have practi- 
cally the same effect as that of a short metatarsal, i.e., they prevent adequate 
weight-bearing by the first metatarsal (see Fig. 88). 

4. Morton points out a furtJier acquired physiological characteristic 
resulting from these defects ; it is an enlargement of the shaft of the second 
metatarsal bone, especially in its transverse diameter, arising in response 
to the increased burden thrown on it by the incompetent first metatarsal 
(see Figs. 81, 87, 89, 90). 

I have examined, for Morton’s four points, the radiograms of fourteen 
March Feet illustrated by divers authors, and Table I shows their various 


Ttihle. /.—TAiir.r: SiiowiNC. tjii-; Ciiahacteristics of Ei.f.vkn IMaiicii Ff.f.t 



- llypcniiobilc- Ist, iiiutiUavsals 
!1 siioi'l. Ist. iivolalarsals 
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characteristics. It reveals : (1) Signs of hypcrniobility of the first metatarsal 
ill 12 out of 13 feet ; (2) A short first metatarsal in 3 cases ; (3) Posteriorly 
placed sesamoids in all the eases in which an observation is possible ; (4) A 
thickened second metatarsal in 13 feet, and a similar affection of the third 
in 7 eases, and of the fourth in 1 ; (5) IMarked increased density of the outer 
border of the first metatarsal in all eases. 

Thus, Pied Force is most likely to occur in weak feet architecturally. 

I believe that March Foot is a complication of subacute flat-foot occur- 
ring in architecturally weak feet. In these, muscular spasm and e.vhaustion 
alternate, and. as the latter supervenes, the stout ligaments of the foot are 
gradually stretched, and direct trauma to the bony skeleton of the foot occurs. 
These undamped shocks will jrroduce effects in the weakest bones first, and 
the slender, resilient metatarsals fall into this category. 

As the flat-foot develops, the feet take uj) the usual flat-foot position, 
pointing outwards, instead of approximately straight forwards. Thus the 
body weight is no longer carried through a line passing between the first 
and second metatarsals, parallel to their shafts, and distributed squarely 
on to the five heads of the metatarsals, but falls largely in an oblique direction 
on the inside of the foot, i.e., on the first most (if it is normal), the second 
next, then the third, and to a lesser degree on the fourth and fifth. If the 
foot is architecturally weak, as appears to be frequently the case in March 
Foot, then a hypcrmobilc first metatarsal will roll away from this weight, 
and as a congenitally short metatarsal cannot reach to the ground to carry 
the strain, then the weight must pass primarily on to the seeond metatarsal 
and in decreasing amounts through the third, fourth, and fifth. 

Again, the first metatarsal is a much more robust bone than either the 
seeond or third, so that structural changes resulting from abnormal strains 
will be shown much earlier in the latter than the former. E.xtra stress on the 
first metatarsal does occur ; this is shown by the thickening and increased 
density of its outer border, i.e., buttressing, this being the side which would 
tend to bend concavely. This sign is present in all the fourteen radiograms 
examined {see Figs. 81, 87, 88, 89). 

The second metatarsal has the following characteristics : (1) It is usually 
the longest and slenderest ; (2) It is the most fixed, especially at its base, 
where it is firmly embraced by the first and third cuneiforms and also by the 
bases of the first and third metatarsals ; (3) In flat-foot, after the first meta- 
tarsal, the brunt of the misplaced weight falls on it. 

The next most commonly affected bone, the third metatarsal, also has 
these characteristics to a rather lesser degree, i.e., it is slender and long, and 
is more fixed than the first, fourth, or fifth metatarsals. 

These points, I think, explain why, when the supporting power of the 
muscles and ligaments of the calf and foot is exhausted, the second metatarsal 
will be the first to ‘crack’ (‘crack’ probably describes better than ‘fracture 
what actually occurs), and why the third is next affected. 

March Foot is probablj'^ an auto-traumatic complication of subacute 
flat-foot in an architecturally weak foot, rather than a separate clinical 
entity. The different diagnoses suggested by the many authors who have 
described it are varying manifestations of the inclusive condition of subacute 
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flat-foot, e.g., tenosynovitis, spasm of muscles, periostitis, synovitis, arthritis, 
rheumatism, and finally fracture with callus formation, and do, in turn, 
at one time or other, play a part in the formation of the picture discussed. 


DESCRIPTIVE SUMMARY OF MARCH FOOT. 

Etiology. — ^larch Foot is a subacute painful affection of the fore part of 
the foot, occurring chiefly about the shafts of the metatarsals and the sur- 
rounding soft parts. It develops insidiously with slowly increasing pain, 
which at first arises after prolonged excessive effort, later after ordinary* exer- 
cise, and ultimately* becomes continuous and incapacitates its victim. 

It appears to be a condition which is becoming rarer ; twenty* to forty* 
y*ears ago reports of cases in batches of 15 to 40 were common, but during 
the last ten y*ears the reports are of much smaller numbers, e.g., Deutsehlander’^' 
0, Jansen^" 6, Goldman'® 1, Straus®® 1, Dodd 1. 

The majority of cases occur in soldiers carry*ing full packs on acth*e 
service, although civilians engaged in similar hea\*y* occupations are affected, 
e.g., a jJedlar. With the present-day* ample mechanical transport facilities, 
hard foot-slogging in civilian life is much rarer, whilst periodically* in the 
daily* papers appear pictures of the ‘mechanized army*’, so that its incidence 
in military* or civil circles is scarcely* likely* to be on the increase. 

The great military* nations, Germany* and France, have produced the 
bulk of the cases and the literature thereon. Doubtless much of their con- 
script material would not be ideal for the hard soldiering conditions of thirty* 
years ago. 

Women with arduous standing and weight-carrying work (e.g., waitresses, 
shop-assistants, and nurses) also develop the condition. 

Clinical Features. — The swelling appears on the dorsum of the foot, 
centred usually* about the shafts of the second and third metatarsals, invading 
the soft tissues and bone. It scarcely* pits on pressure, is slightly* reddened, 
and is tender. A bony* swelling of the shaft of one of the metatarsals, usually* 
the second or third, becomes palpable several weeks later. This is callus, 
which has arisen usually around an oblique or v-shaped fracture of the 
metatarsal shaft, at the junction of the middle and distal thirds. This fracture 
occurs quietly* without noticeable incident as the condition develops : it is 
not an exciting factor, and is not always present. The callus may* be mistakcji 
for a new growth, suggesting amputation unless March Foot is borne in mind 
(.see Fig. 81). On careful elicitation, crepitus may be detected at the site of 
the swelling. 

There are, in addition, signs of a flat-foot with callosities, and spasm 
of the interossei, denoted bv fixitv of. and pain on attempts to move side- 
ways, the second or third toes, is usually present. 

X-ray Findings. — These are of clinical and historical interest, as March 
Foot was probablv amongst the first conditions to be investigated by nidi- 
ology, records being available thirtv-four years ago. In the fully dc\ eloped 
ease. X-rays show : — 

I. A honv swelling of somewhat fluffy, bulbous outline, due to callus, at 
the junction of the distal and middle third's of either, and occasionally e\cn of 



142 THE BRITISH JOURNAL OF SURGERY 

both, the shafts of the seeond or third metatarsals, much less often of the 
fourth or fifth, and extremely rarely of the first. This swelling is around a 
partial or complete fracture, usuall}' without displacement. As recovery 
progresses, it becomes smaller and more sharply defined. 

2. In the early stages there is increased density of the shafts of the meta- 
tarsals where the interosseous muscles arise, i.e., the second, third, fourth, and 
inner border of the fifth ; the outer border of the first metatarsal shaft is also 
dense, but the change is most marked in the second or third metatarsal shafts 
(see Figs. SI, S7). 

3. According to .Tansen, other bulbous swellings may arise about the 
shafts of the metatarsals, and I have observed slight ones about the shafts 
of the first phalanges of the second, third, and fourth toes (see Figs. 81, 87-89). 
These arc probably due to localized periostitis at the site of attachment of 
the flexor tendon-sheaths. 

4. Of fourteen radiographs of cases illustrated by various authors, all 
show signs of weak architecture. (This point has already been discussed.) 

Pathology. — The bony swelling is firm, pinkish white, and micro- 
scopically consists of calcified osteoid tissue with periostitis (Dodd and 
Straus). It forms at the junction of the middle and distal thirds, this 
point being the site of entry of the nutrient blood-vessels (Deutschlander^). 
(Fee Fig. 85.) 

Diagnosis. — This is suggested by: (1) The patient’s occupation; (2) 
The history of incapacitation due to pain in the fore part of one or both 
feet ; (3) The presence of a swelling partly of the soft tissues and also 
of the bone about the metatarsal shafts ; (4) Occasionally crepitus detected 
in the metatarsal, which is the seat of the swelling ; (5) The X-ray picture ; 
(6) The progressive recovery Avhich follows rest, adequate support, and care 
of the feet. 

In the differential diagnosis arises the question of a sarcoma of the shaft 
of the metatarsal ; the possibility of a syphilitic periostitis, which is excluded 
by the Wassermann reaction ; and a low-grade hmmatogenous osteo-periostitis 
(Deutschlander) and arthritis in the metatarso-phalangeal joints, but when 
this is present patients arc unable to stand on their toes owing to pain. 

TREATMENT. 

This consists in : — 

1. Rest in bed until the pain and oedema subside, Avith complete 
immobilization of the foot or feet by plaster, Avhieh is applied to maintain 
a dorsiflexed and an inverted position Avith a Avell moulded arch. If neces- 
sary, manipulation of the feet under anmsthetic into this oAmr-corrected 
position is adAusable. 

2. With the subsidence of pain, patients get up, and are carefully fitted 
Avith stout shoes or boots AA'hich adequately support the feet. This foot-Avear 
is adjusted Avith inside Avedges to the heel and sole, metatarsal bars, or even 
an outside iron Avith an inside T-strap if necessary. 

Patients are carefully instructed in the toilet and care of the feet, a car 
Avith the folloAving italicized points printed on it being giA'en to them. 
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a. Scrub the feet and legs daily in hot water with a soft brush or loofah glove. 
This ensures a form of liomely and effective massage to the feet and muscles 
of the calf; the actual bending is also beneficial to the abdomen. 

b. Wear thick stockings or socks, and change these frequently. These must 
be large enough, not bunching the toes together, 

c. Avoid standing. Standing strains the already weakened calf muscles 
calling for a sustained muscular effort, whilst walking requires an effort 
alternating with momentary' rests. 

d. Walk with the toes pointing directly forwards, never turned outwards. 
This tends to tlirow the weight squarely on the forefoot, that is. away from 
the strained inside arches, and cheeks lateral stresses. 

e. Shoes or boots must be worn from the moment of getting out of bed, until 
getting into bed at night. This ensures arch support all day. 

f. Never walk in soft slippers or in stockinged feet. This avoids unsup- 
ported arches. 

g. When sitting, the feet should be put up on a chair or couch, if possible. 
This permits an easy venous return and removes the weight of the legs and 
thighs from the feet (this is considerable, as is readi^v realized when carrying 
an amputated limb, or holding a limb during operation.) ^Vhilst sitting thus, 
patients may remove their boots, but must put them on before moving. 

h. Practise moving the feet and toes up and down about twelve times before 
or after food daily, also when in bed, on the bus, or on the train. This retones 
the muscles of the feet and calves, and is definitely helpful, although it 
appears to be a trivial exercise. Later, walking on tip-toes, and particularly 
on the heels, should be practised. I regard the latter as the best flat-foot 
e.xercise, although it is admittedly difficult. 

3. Graduated exercises of the feet and legs are persisted in, to redevelop 
the lost muscular tone, with the slow resumption of the usual occupation until 
the muscle power is equal to all ordinary and extraordinary" calls likely to 
be made on it. 

4. Obesity, varicose veins, visceroptosis, general muscle flabbiness, and 
poor bodily carriage are treated, whilst septic foci (teeth and tonsils, etc.) 
whose to.xins diminish muscle tone are searched for, and, if possible, removed. 

Finally, in view of the permanent, architectural weakness of these feet, 
patients must be warned that more consideration of their feet than is usual 
will always be necessary and that sound, well-fitting footwear must be worn. 

I wish to thank my radiological colleague. Dr. R. Parry, for his help in 
the interpretation of the X-ravs he has so kindly lent me to illustrate this 
article, and also the Illustrated Sjjortinq and Dramatic ^e~ws for the loan of 
the block of Fig. 90. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


REPEATED PERFORATION OF PEPTIC ULCERS. 

By H. B. butler, 

SURGEON, ROYAL SURREY COUNTY HOSPITAL, GUILDFORD. 

A. W., aged 28 years, was admitted nine years ago with sjTnptoms of duodenal 
ulcer. Appendieectomy was performed and medical treatment instituted. 
Two years later he was admitted with perforated duodenal ulcer ; the per- 
foration was closed by operation. Nine months later still he was admitted 
with pyloric obstruction, and a posterior gastrojejunostomy was performed. 

On June 4, 1931, he was admitted with perforated jejunal ulcer. The 
gastrojejunostomy was undone, the stomach and transverse mesocolon were 
repaired, and the portion of the jejunum containing the ulcer was excised, so 
that the original anatomy was restored. The pylorus was examined, and, 
though evidently contracted, it was hoped that it might prove adequate, as 
the patient had had enough. 

He did well for three weeks after this operation, but then began to vomit, 
at first a little, but gradually increasing until no food was retained. On 
July 28, the patient being veiy^ ill, the abdomen was again opened and an 
anterior gastrojejunostomy was performed as rapidly as possible. 

The patient made an uneventful recovery from the last operation, and 
remained well until fourteen days before his readmission on Oct. 2, 1932. He 
was vomiting and had a tender lump in the abdomen, 2 in. above the umbilicus 
and under the left rectus. This was correctly diagnosed to be a jejunal ulcer 
and he was put on HursUs ulcer diet, under which treatment he improved 
considerably. It was decided to remove a large portion of his stomach in the 
hope of producing a jrermanent achlorhydria to prevent the formation of 
further ulcers. 

At operation on Oct. 11 the jejunal ulcer was found perforated into the 
anterior abdominal wall and there attached. The ulcer was detached and the 
gastrojejunostomy was undone. This part of the operation was made diffi- 
cult and tedious by adhesions. The damaged jejunum was resected. The 
hole in the anterior wall of the stomach was not repaired, but a partial 
gastrectomv of the Polya tvpe was proceeded with — the pylorus was found 
to be completely occluded. ’ The portion of the jejunum used for the amasto- 
niosis was just distal to the resected portion and it was brought up anterior to 
the transverse colon. A gastric ulcer on the lesser curve, hitherto unsuspected, 
was found in the portion of stomach removed. 
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T]]c patient made an uninterrupted reeovery, and remains quite well 
and looks extremely fit. Gastric analysis charts {Figs. 91, 92) taken before 
and after operation show that the desired result, i.c., achlorhydria, apparent!}' 
has been attained. 

Fasting J i £ Ihr. 4 U 1} 2hr. 2} 21 2} 3fir. 


Fic!. 01. — Clinrt (i\l;cii 
Oct. 4, 1002, i.c., before 
operation. Fasting jnice, 
5 c.e. 


Mucus 

Bile 

Blood 

Starch 



100 (.364) 
90 (.327) 
80 (.292) 
70 (.255) 
60 (.219) 
50 (.182) 
40 (.146) 
30 (.109) 
20 (.073) 
10 (.036) 

I^NaOH 

(%HCi) 




} Ihr. Ij U Ij 2hr. 2j 2i 2} 31) r. 


Fig. 02. — Cliart taken 
Dec. 10, 1932, showing 

complete achlorhydria fol- 
lowing gastrectomy. Fast- 
ing jnice, 12 c.c. 


Starch 
100 (.364) 

90 (.327) 

80 (.292) 

70 (.255) 

60 (.219) 

50 (.182) 

40 (.146) 

30 (.109) 

20 (.073) ^ 

10 (.036) 

RnsOH 

. 

The shaded area represents the limits for free HCl in 80% of P?oi?JfAuous 

average rate of emptying (2 — 2A lioiirs). Broken line represents free 
line represents total acidity. 
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PEDUNCULATED HYDATID CYST OF LIVEfi. 

By X. ROSS SMITH, Bourn-emoutii, 

The following case is recorded because of the rarity of the disease in England 
and the obscurity of the diagnosis. 



Fig. 93.— Skingram showing calcified hydatid cy^t in abdominal cavity. The pedicle 
attaching the cyst to the lower border of the liver can lx* seen. {Sk-iayram hy Dr. D. D. 
Malpas.) 

History. — Mrs. H.. a lady aged 71 years, gave a history of vague 
‘indigestion’ and attacks of right-sided abdominal pain e.xt ending over a 
period of more than twenty years. The attacks of pain had occurred at 
intervals of several months up to a vear and had lasted from a few hours to a 
day or two. They had been attributed to ■gall-bladder trouble’ and had 
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subsided without operative treatment. Tlirec weeks before operation she 
had become jaundiced without pain and liad dcveloi^cd intermittent pvre.xia 
of moderate degree. Slie liad lost one stone in weight in tiie previous six 
months. All her life had been spent in England, except for a visit to Algiers 
twenty-Four years previously and several visits since then to the French 
Riviera. 

Ox Exajiixatiox. — The patient was somewhat wasted and moderately 
deeply jaundiced. In the abdomen to the right of and below the umbilicus 
was palpable a slightly movable, firm, kidncy-sha]red mass. This appeared 
to be distinct from the liver, which was uniformly enlarged downwards to 
one inch below the costal margin. The Acccs were brown in colour, and tests 
for bile in the urine were negative. Blood-count : Leucocytes, 22,000 ; 
polj'morphs, S7-5 ])er cent ; lymphocytes, r> jrcr cent ; mononuclears, 7 per 
cent ; eosinophils, O-.'j per cent. Blood-urea and urea-concentration tests 
Avere normal. In a cholecystogram (oral method) no shadow appeared in the 
region of the gall-bladder, but a shadorv of unequal density rvas seen on the 
right side, the shape and jrosition of the mass discovered on physical examina- 
tion {Fig. 93). This shadow Avas thought by the radiologist to be possibly due 
to accumulation of dye in the caecum. As hydatid disease Avas not suspected, 
no special tests Avere carried out. A proA'isional diagnosis Avas made of car- 
cinoma of the ea:eum Avith metastases in 
the liA'cr. 

Oi'Eu.ATiox. — At operation the greater 
omentum Avas found adherent to the Iwer 
and duodenum, obscuring the gall-bladder 
and ducts, and Avas Avrapped around and 
toughly adherent to the tumour felt before 
oireration. The omental adhesions Avere 
freed and it Avas then seen that the tumour 
AA'as hanging from the loAver border of the 
right lobe of the liA'er by a pedicle of liver 
tissue, li in. Avide, ^ in. thick, and 1 in. 
long (Fig. 94). This pedicle AA-as ligated 
and diA'idcd and the tumour remoA^ed entire. 



Fig. 94. — Diagrnin showing 
size and position of the cyst 
relative to the liver. 

AA^as remoAmd after opening the 
gall-bladder appeared healtlw 


The gall-bladder and ducts Avere then ex- 
posed. The common and hejjatic bile-ducts 
AA'ere found greatly dilated, being obstructed 
by a stone in the ampulla of Vater, Avhich 
common duct aboA'e the duodenum. The 
and AA'as not remoA'ed. ConA-alescence AA’as 


uneA'entful. 

Pathological Report.— T he specimen (Figs. 95, 96) AA'as sent to t le 
Museum of the Royal College of Surgeons, and Mr. T. W. P. Lawrence 
kindly reported as folloAA's : “ A degenerated and shrunken hydatid cysC 

It consists of a main portion, irregularly oA'oidal in shape and measuring 
4 in. in length and 2l in. at its Avidest part and having a well-markect 
transverse groove at about its middle. Projecting from one ^ 

the loAver end is a hemispherical cyst measuring 2 in. in AA’idth. 
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Fig. O.). —Drawing of cyst after remo\'al at operation, sho^ng pedicle, areas of 
calcification, and remains of adherent omenttim. 



Fig. 9C.— Drawing to show the convoluted laminated membrane and granula: 
inateriol in the interior of the degenerated cyst. 
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other end of tlie speeimen is a raw surface, 1 J in. in diameter, marking 
the attaclimcnt to the liver : in the centre of this several vessels are 
seen entering the eyst wall. The cyst is completely filled with a gelatinous 
substance, largely intcrmi.xcd with mortar-like material ; and in the smaller, 
projecting cyst the contents have partly the form of convoluted, semi- 
transparent membrane. In the ncighijourhood of the pedicle both the 
contents and the eyst wall arc extensively calcified, and in lesser degree 
calcification affects many other jiarts of the cyst wall. The cavity of the 



Fig. 97. — Microscopic section, sliowing adventitia, laminated, and germinal Inj’ers, ( X 20.) 


cyst is single, but the main part only comnrunicates with the smaller hemi- 
spherical portion by means of an aperture of about -J in. in width. Sma 
portions of omental tissue adhere to the external surface of the cyst. Micro- 
scopical examination shows a large amount of granular material, toget ler 
with sections of portions of the proper wall of a hydatid, exhibiting t le 
characteristic parallel fine striations {Fig. 97).” 

It seems probable that infection with the parasite in this case vas 
acquired not in England, but in Algiers, where hydatid disease is common. 
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A CASE OF HYDRONEPHROSIS. 

By C. H. FAGGE, Loxdon. 

Mrs. L., aged 53, has for some years complained of indigestion and sickness. 
Her attacks usually come on at night, and for the last three months have 
been more severe ; they have no relation to meals or diet. She has fairly 
constant pain or tired feeling in the back. She has noticed her urine has 
a high smell, and for some years has got up twice in the night to pass 
water ; for the last four months this has increased, so that she is now 
getting up about four times each night. 



Fig. 98. — Serial view of duodenum taken in tlic posterior prone position, shounng the 
abnormal position of the second part of the duodenum. 


For several years she has found that lying in bed on either side (especially 
the left) caused heartburn and vomiting ; to overcome this she acquired the 
habit of sleeping flat on her back. 

She went to Dr. Rose, of Wimbledon, for the investigation and treatment 
of her indigestion, and at his suggestion a barium meal was given by Dr. Sparks, 
who reported as follows : — 

“ The examination showed a regular contour of the stomach, which 
was of the normal size with a moderate peristaltic activity and a pro- 
nounced convexitv of the lesser curvature ; the meal passed freely into 
the first part of *thc duodenum, which filled well and was globular and 
regular in outline. 
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“ Tlic second part of tlic duodenum passed much more medially than 
usual and showed a well-marked convexity towards the mid-line as if there 
were some structure displacing it inwards. The serial view of the duodenum 
{Fig. 9S) shows this displacement in its upper half. The three-hour radiogram 
{Fig. 99) shows the second part of the duodenum displaced so that the apex 
of the curve passes just beyond the mid-line of the sjunc ; this view also shows 
an absence of fdlcd coils of small bowel in tbc right lumbar region. 


>. ■ v 



Fig. 99. — Anterior vioiv of tlio nbtloinon, taken three hours after the meal with the patient 
supine, sliowing the medial displacement of the second part of the duodenum. 

“As a result of this examination it was felt that the most probable 
structure to cause this displacement of the duodenum would be the rigi 
kidney. A uroseleetan examination rvas made {Fig. 100) and shotved t e 
right kidney to be lying lotv in position and to be enlarged to nearly t ree 
times the normal size, hlultiple dilated calices became outlined wit i le 
dye, and no outline of the pelvis or ureter eould be distinguished. 
left kidney was seen to lie in the normal position and to be functioning 
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normally. There was seen to be a scoliosis of the lumbar spine with the 
convexity towards the left.” 

Though Dr. Sparks suggested that the right kidney was enlarged to three 
times its normal size, no definite tumour could be felt on physical examination ; 
but there was a sense of soft resistance in the right loin, which was obviously 
fuller than the left. 

Operatiox. — On Dec. 10, 19.32, tlrrough a right lumbar incision of the 
Mayo type, i.e., a vertical along the outer border of the erector spina; continued 
forward below almost at a 
right angle, the outer border 
of the quadratus lumborum 
was exposed b}' dividing the 
lumbar aponeurosis, and a 
much enlarged kidney was 
seen. When it was freed 

from the perinephric fat, to 
which it was firmly adherent, 
it was seen that the greater 
part of the renal tumour was 
due to a dilated pelvis. The 
actual kidney substance was 
much thinned, being not more 
than in. thick ; the much 

dilated pelvis ending below in 
a normal ureter. Anteriorly 
the junction of the two was 
crossed by an aberrant vessel 
of moderate size, apparently 
a tributary of the renal %^ein. 

When this was divided the 
hydronephrosis did not empty 
itself. The ureter was liga- 
tured and divided, and the 
isolated renal vessels were 
dealt with in the same way. 

The wound was closed with drainage. The patient made a good recovery : 
since the operation she can sleep without discomfort on either side and has 
lost all gastric symptoms. 

COMMENT. 

The case appears worthy of record because an extreme degree of hydro- 
nephrosis had occurred without any urinary symptoms. The location of the 
disease to the correct organ was. in fact, entirely due to the X-ray report, 
and we have no knowledge of any previous case in which a renal swelling has 
so interfered with the passage of substances through the duodenum as to gi' e 
rise to the appearance such as is seen in the barium X-ray examination. In 
view of this partial obstruction to the duodenum it is reasonable to suppose 
that the patient’s gastric symptoms were due to the renal tumour, and this 



Fig. 100. — Outline tracinj; of film made twenty 
minutes after injection of uroseiectan. 
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was supported by the faet tliat since removal of the enlarged kidney she has 
had no recurrence of these attacks. 

After removal from the body it is easy to demonstrate the definite 
thickening of the ureter at the pclvi-urctcral junction and the valvular type 
which is usually regarded as due to .some congenital error of development, 
though the question will naturally arise whether this thickening may be caused 
by fibrosis secondary to ureteral obstruction by the vessels which passed, 
if not exactly over the ])oint of narrowing, certainly in close proximity to it. 



Fig. 101.— Posterior aspect of kidney. (X i.) 


We have never been able to convince ourselves that a soft vessel -like a 
vein can obstruct the thick-walled ureter ; it appeal’s to us that the main 
factor in hydronephrosis attributed to abnormal vessels is associated abnor- 
mality of the kidney. There is no cA’idence that this patient’s kidney ever 
was unduly mobile, and, on the contrary, at the time of operation it was found 
to be unusually fixed from adherence of its capsule to the perinephric fat. 

The drawing of the specimen {Fig. 101) shoivs clearly that the dis 
placement of the duodenum n’as due to a ‘ pelvic ’ hydronephrosis . 
probably this is less common than the renal type, and, if so, an explana- 
tion is afforded of the suggestion that such a radiological appearance has 
not been previously recorded. 
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A DIVERTICULUM OF THE FIRST PART OF THE 

DUODENUM. 

By G. E. cask, 

SURGICAX UNIT, ST. B IRTHOLOJIEW’S HOSPITAL. 


Duodexal diverticula have become well known since the advent of X rays 
and the use of the opaque meal as a routine method of examination of gastric 
cases. The large majority of these pouches are found in the second part of 
the duodenum, and though anatomists, noticeably J. C. Grant, ^ have recorded 
pouches arising from the first part, the details of a case which was operated 
on seem to merit a record. 

The patient was a man, aged 37, with a history suggesting duodenal 
ulcer. One day he had a 

sudden severe attack of abdo- ^ 

minal pain, suggesting a per- ^ 

foration, which brought him to 
hospital. 

The X-ray diagnosis was a 
duodenal ulcer and a diverticu- 
lum, which filled and emptied 
easily from the first part of 
the duodenum (F/g. 102). At 
operation this condition was 
confirmed. There was an ulcer 
of the duodenum which had 
perforated and been sealed off 
b}’’ peritoneal adhesions, and 
there was a pouch arising from 
the lower border of the duo- 
denum just distal to the pylorus 
and proximal to the ulcer. 

The pouch was about li in. 
long by 1 in. in diameter, and 

the opening into the duodenum was large enough to admit the tip of 
the finger. It was soft and thick, resembling the stomach in texture. 

It was considered that the pouch, was of congenital origin, there being 
no evidence to suggest that it had formed as the result of pressure. 

The pouch was excised and a gastrojejunostomy performed. There is 
nothing to note concerning the after-history of the patient. Histological 
examination showed normal duodenal structure. 



Fig. 102 .— Radiopram showing a duodenal ulcer and a 
diverticulum. 


REFERENCE. 

* Grant, J. C., Joi/r. of Anat., 1923. Ivii, 357. 
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A CASE OF CARCINOMA OF THE RIGHT BREAST FOLLOWED 
BY SARCOMA OF THE LEFT BREAST AFTER AN 
INTERVAL OF EIGHTEEN YEARS. 

By CECIL P. G. WAKELEY, 
sun«i:oN* TO kin'<j*s collegi: hospital. 


The following case is of interest beeaiise the patient suffered from a scirrhous 
eareinoina of tlie riglit breast which was removed in 191-1, and rvas not 
folloivcd by a recurrence or secondary deposits. After an interr'al of eighteen 
years, at the age of SO, a hard tumour was discovered in the left breast and 
when the breast was amputated it was found to be a chondrosarcoma. 



Fig. 103. — Microscopic section of right breast, showing typical sphcroidal-ceiied 

carcinomo, (X 130.) 


The clinical history is as follows : — ■ 

Mrs. A. M. B., age 71, Avas operated upon in 1914 for a tumour m 
the right breast. The patient had notieed the lump for just over a 
The tumour Avas hard, about the size of a hen’s egg, and situated in t e 
upper and outer quadrant of the breast ; it AA’as attached to the s 'in, 
but not to the peetoral fascia. There Avere a feAV hard glands in the axi a. 
Although the patient Avas 71 years of age her general eondition Avas goo , 
and a radieal remoAmI of the breast Avas advised. The operation Ava 
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performed as completely as possible ; both pectoral muscles were removed 
with the breast and all the fat and glands in the axilla. The patient 
made a rapid recovery and was able to return to her home -within three 
weeks of the operation. 

Microscopical examination of the tumour of the breast proved it to be a 
spheroidal-celled carcinoma of the scirrhous type. The glands and fat removed 
from the axilla did not reveal any carcinomatous invasion when examined 
microscopically. 

My colleague, Dr. Creed, reported as follows on the microscopical section 
of the tumour : “ The section shows a spheroidal-celled carcinoma {Fig. 103). 
The tumour cells are arranged in masses of moderate size -ndth no definite 
lumen formation. Small strands, a single cell thick, can be seen invading 
the stroma. Stroma and tumour masses are present in approximately equal 
proportions. The stroma is composed of fibrous tissue of moderate density, 
and shows no cellular infiltration with lymphocytes or plasma cells.” 



Fig. 104. — Micro.scopic section of left breast, showinc chondrosarcoma. ( / 130.) 

The patient remained very well until .Tune. 1932. when a hard lump was 
noticed in the left breast. She was 89 years of age and somewhat senile and 
infirm, and could not say how long she had known the tumour to be present. 
The tumour was about the size of an orange, it was hard and irregular to the 
touch, but was not attached to the skin or to the underlying structures. 
Tlierc were no enlarged glands in the axilla. 

Local removal of the breast was decided upon because it was thought 
that the tumour might eventually fungate through the skin. A radical 
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anijMitation was considered too severe an oj^cration for a patient of her a^e 
and in a feeble condition. 

On .7nnc 22. 10.32. a local ainpntation of the breast M-as performed under 
gas and oxygen amestlicsia. The ])alienl stood tlie operation well and con- 
valescence was nninterrnptcd. The wound healed soundly. The tumour was 
hard and oeenjiicd jwaetieally the whole of the small senile breast. 

Dr. Creed examined the tumour and reported as follows: “The sections 
show a ehondrosareonni (Fig. 104). There arc some areas which show fairly 
typically the aiJiicaranee of a sinndlc-ecllcd sarcoma with some deposition of 
collagen fibrils and with active mitosis. Most of the tumour, however, is 
chondromatous in structure with cells resembling cartilage cells embedded 
in a matrix which varies in a})i>caranec. Some parts of the matrix are hyaline 
and eosinophil, and others are fibrillary and tend to be basophil. Some of 
the tumour is necrotic. The spindic-ecllcd areas are iwineipally towards the 
periijhcry of the tumour but merge without any sharp line of demarcation 
with the chondromatous areas."’ 

The patient was examined in March, 10.3.3, and is in good health with no 
signs of reeurrcnec. 


CASE OF HERNIA INTO THE FOSSA INTERSIGMOIDEA. 

I3v ROX.ALD REID, CoLCnnsTint. 

Cases of retroperitoneal hernia in the fossa intcrsignioidea are rare ; two 
have been reported in detail. The first is the case described by Eve in the 
year 1885. the second was recorded by McAdam Eccles in 1895. 

The intersigmoid fossa was first mentioned in 1742 by Housing, and then 
in 1769 by Hacn, by Roser in 1843, Treitz in 1857, and also by Waldeyer 
in 1868. It is present in the majority of subjects — according to Treves in 
52 per cent. Jloynihan found the fossa in 70 jier cent. Waldeyer in 84 per 
cent, of cases examined. The opening of this fossa is found by turning the 
pelvic mesocolon OAmr to the right, and it is then seen as an oval orifice at 
the root of the mesentery. The long axis of the oval is transverse and 
measures about li in. The fossa in the adult varies from a small depression 
up to the size of a hen’s egg. One ease of a much larger fossa has been 
described ; here the fundus reached to the aortic bifurcation. The opening 
lies over the left psoas muscle, and is bounded in front by' a sharp peritoneal 
fold ; below' and behind the boundaiy is the smooth parietal peritoneum 
sw'eeping up into the fossa. The long axis of the fossa is directed from 
below' upw'ards and to the right, the fundus usually reaches the bifurcation 
of the common iliac vessels in a w'ell-marked specimen, and in the posterior 
w'all of the irouch is the ureter. 

The following case report is of interest by' reason of the rarity of this 
form of hernia. It appears that this hernia is not discor'ered apart from 

acute intestinal obstruction. . 

The patient, an old w'oman aged 69 y'ears, was admitted to hospita i 
February', 1931. Ten days before admission she had noticed mild colic T 
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pains in the lower part of the abdomen. After two days tlie pains became 
worse and vomiting occurred ; the pains continued and there was an action 
of the bowels on the following day. There was an action again on the next 
day, but for the five days previous to admission there was absolute constipa- 
tion. Two days before admission fnecal vomiting started and the pains 
became intense and almost continuous : they were still colicky in nature, and 
greatest to the left of the lower abdomen. An enema was given, but it failed 
to give relief. 

The past history contained nothing relevant to the present condition. 

Ox Amrissiox. — The general condition of the patient was poor in the 
extreme. The expression did not indicate severe toxaemia, but the pulse was 
feeble and tliready, the rate being 108 ; the temperature was subnormal. 
The abdomen was grossly distended, chiefly in the hypogastrium, and was 
tympanitic on percussion. Xo intestinal movements were seen or heard. 
Tenderness was general, but as the left iliac fossa was approached the 
pain on deep palpation was ver\' severe. On rectal examination general 
abdominal pain was produced, and nothing abnormal could be felt. The 
urine was normal. 

A diagnosis of acute intestinal obstruction was made. The descending 
or pelvic colon was thought to be the site of the obstruction and its nature 
carcinomatous. 

Operation. — The patient was given J gr. of morphia and taken to the 
theatre. It was found that the general condition was deteriorating verj' 
rapidly, and it was therefore decided that the only chance of sa\'ing the 
patient was by relieving the obstruction as quickly as possible through a 
blind cfficostomy. Accordingly a local anaesthetic was given and the abdomen 
opened by a grid incision over the caecum. At once a distended coil of small 
intestine pushed through the incision, and the collapsed cfccum was dis- 
covered. The small intestine was so dilated and engorged that it was only 
after increasing the original incision that the site of obstruction was found 
in the left iliac fossa. The e.xact nature of the obstruction could not 
be made out, the bowel could not be freed, and the patient was almost 
ill extremis. No further time was lost, the coil of distended bowel next to 
the obstruction was clamped and very rapidly anastomosed to the coil of 
collapsed intestine found below the obstruction : the anastomosis was 
stitched to the parietal wound and a soft rubber catheter was inserted into 
the upper coil, just above the site of anastomosis. The abdominal wound 
was closed with free drainage: 40 c.c. of anti-gas {B. zeeleliii) serum were 
given intramuscularly. 

The state of the patient began to improve after four hours, vomiting 
ceased, and the discomfort diminished. Distension was less, although there 
was only moderate drainage from the enterostomy. Glucose rectal saline 
(G per cent) was ordered four-hourly ; the patient could retain only 4 oz.. 
and after twentv-four hours could retain practically none. It was decided 
that fluid must be put into the circulation by the intravenous route. The 
scrum was repeated and 300 c.c. of gum saline were run into the right median 
basilic vein, fifty minutes being occupied with this operation. .A.t the end of 
the injection the patient complained of pain in the left hand, then in the 
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arm, and finally in the ehest behind the sternum. There was shortness of 
breath, and gradually the ])atient became nnconscions, sank slowly, and died 
about thirty-four hours after the time of the laparotomy. 

PosT-MoiiTKM. — The abdomen contained a few eoils of distended and 
thickened small intestine and the remainder of the small and large intestine, 
collapsed and to all appearances normal. There was an obstruction of the 
jejunum about four feet from the duodenojejunal flexure where the intestine 
entered a jiouch on the lower aspect of the pelvic mesocolon. The jejunum 
entering the ])ouch was thickened, and appeared to be hypertrophied, as 
though the obstruction was of long standing. With little diffieulty the loop 
of jejunum was withdrawn from the pouch: there were some adhesions, and 
considerable tt*dcma of the loop and of the pelvic mesocolon adjacent to the 
hernial opening. The loop withdrawn was about 5 in. in length, dark purple 
in colour, and showed a patch of gangrene at the site of constriction of the 
entering limb. 

The opening of the fossa into which the bowel had entered was on the 
lower and left-hand as]icct of the pelvie mesocolon, at the parietal border. 
The shape was oval, measuring about in. by 1 in., the long axis running 
parallel with the colon. The anterior lip of the opening was a crescentic 
band of peritoneum, the jrostcrior lip was not well marked, and was where 
the parietal peritoneum over the left psoas muscle swept up into the fossa. 
The sac was about .‘5 in. deep, and the fundus of it was directed upwards 
towards the sacrum, and backwards over the brim of the pelvis. The lower 
or left-hand wall of the sac lay over the left jjsoas muscle and the left ureter. 
The upper wall was the root of the pelvic mesocolon and iliac mesocolon. 
The lining was peritoneum and only slightly thickened. The remainder of the 
colon and crccum and mesenteries were normal. Other abdominal viscera 
were normal. The coronary vessels and aorta were atheromatous. 
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REVIEIVS AND NOTICES OE BOOKS. 


The Principles and Practice of Rectal Surgery. By 'SVu.liaji B. GAEniiir., JI.S. Bond., 

F.R.C.S., Surgeon to St. JIark’s Hospital and the Roj'al Xorthcm Hospital. Royal 

8vo. Pp. 248 4- viii, with 118 illustrations, including 8 coloured plate.s. 19.82. 

London : H. K. Lewis <t Co. Ltd. 205. net. 

The author say.s in the preface that tlie object he had in yiew when undertakinw 
the task of writing this book was the production of a practical guide to the diagnosis 
and treatment of diseases of the rectum. AVe haye no doubt that those who read 
the hook will agree that he has succeeded well. 

The opening chapter deals ivith diagnosis, the various methods of examination 
being minutely described. Excellent ad\ice is given by emphasizing the necessity 
of re-examination in difficult or ob.scure cases, and by the warning that a double 
lesion may exist. The preparation of cases for operation and routine methods of 
after-treatment are carefully described, much valuable information being given 
therein. Ayhen discussing the various methods of inducing ana;sthesia the author 
shows a decided preference for low spinal anesthesia by intrathecal stovaine. 

The subject of hemorrhoids is discttssed in detail. The method of treatment 
by injection is fully described and helpful instruction is given as to the efficient 
manner of carr 3 ing it out. Operative treatment is confined to the description of 
the method of catgut transfixion, which the author prefers to all others. The 
illustrations of the various steps of the operation might, we think, have been made 
clearer with advantage. 

For the treatment of prolapse of the rectum submucous injections of phenol in 
oil and perirectal injections of quinine are considered to give the best results. 

A noA’cl type of operation is described for the cure of a chronic fissure. A tri- 
angular incision is made with a scalpel, starting from the anal margin on each side 
of the fissure. The lateral incisions A'arj' in length from 2 to 24 in. and are joined 
by a transverse incision at their posterior extremity. The length of the transver-e 
incision is not mentioned, but according to the illustration it appears to be about 
2 in. long. The .skin enclosed by thc.se incisions is removed, with the result that a 
considerable wound area is left to heal by granulation. It is claimed that the 
removal of so large an area of healthy skin is necessary to establish drainage for 
the fissure. The resulting wound takes about five weeks to heal and it is necessary 
for the patient to desist from running, riding, or placing .strenuous games for several 
months, thus entailing a lengthy convalescence. We fail to see the necessity for 
sacrificing so large an area of healthy .skin, since, in our experience, the simple opera- 
tion generally performed givc.s excellent and permanent results, complete eicatrization 
taking place in three weeks. 

For the treatment of ischiorectal abscesses extensive sacrifice of healthy skin 
is also advocated, subsequent skin-grafting of the granulating surface being neccssarv' 
to expedite healing. 

Seven varieties of anorectal fistuhe are described. Such a classification i- 
purely arbitrary and is not based upon the anatomical sites of the preceding ab-cc.— . 
It is estimated that 15 per cent of anorectal fistulfc arc tuberculous. 

The etiology, pathologj'. and the various methods of treatment of pruritU' ani 
arc fully discussed. The author has achieved excellent results by the injection of 
•A.B..V. and pereaine in oil, his percentage of cures being estimated at over GO per wnt . 

The chapter dealing with benign growths is vers' instructive, the patliologa.i 
appearances, microscopical as well as macro.scopical. being minutely dc?crilK-d. 

VOL. .VXl.—.vo, SI. 
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Tlin C'fiiicliifliiifr cfiiiplor is rlcvolcfi (o oiitiaT of Uic rocliiiii, of which a very 
cx-celicnt acroiinl is oivcii. inclndin;; liislolooi(.;,| diissilicalion. melhorls of routine 
cx-atnination, lii:' value of jiroeloseojn- atn! siemoifloseoijy. al)(loniinal and general 
cx-aniinalioii. (lu; use of (lie liariiiin enema, and (he inlerprefatioii of results. When 
diseiissin!; the spread of eaneer of (he reeluni it is eonlended that extrareetal spread 
by means of the lymiitialies only lakes plaee after (he fleej) infiltration has passed 
beyond the reetal wall. I( is [loinled fail dial Duke's elassifieation of 21. •, cancers 
of the reetiim removed by siirgieal operation shows that in percent dissemination 
by means of the lympliaties had not oeenrred. The natural eonchision. therefore, 
is (hat in the 2I.'i operable eases of eaneer of (he reetmn a restricted resection with 
end-to-end anastomosis wonitl have been siillieieiit to prevent recurrence in nearly 
oO per cent. 'I'bis seems to ns to be an optimistie estimate. It must be extremely 
ditlienlt to be sure, even after a most (lioroiigh examination of a given specimen, 
that not even a single eaneer cell — (piite siillieient to give rise to a distant metastasis 
in the extrareetal lymphatie areas — hafl eseajied detection. 

h'or (he surgical treatment of eaneer of (he rectum (he author recommends 
(lerineal excision for growths in the ampulla, and perineo-abdoniinal excision for 
those at or above (he iveto-sigmoidal junction. lOxeellent descriptions of the tech- 
nique of both operations are given, together with statistical tables setting out the 
mortality and the survival rates for three and live years. 

Little eneouragement is offereil for treating eaneer of the rectum with radium. 
IVe agree with (he author when he says “a patient's troubles are only just beginning 
when a radium implantation is given." 

AVe have nothing but praise for (his book. It is well written, excellently 
illustrated, and replete with sound practical instruction. 


Chlrurelo du Rectum. Ity Ilnxiii ILmitmanx. IVofesseiir de Clinique chirurgieale. Chir- 
urgiea de rilotcd-Dieu. Imperial .Svo. I’p. Jitl.S. with Kil illustrations. 1931. Paris: 
.Masson et Cie. fr. 7,1. 


'J’lii.s i.s the best book upon the surgical treatment of diseases of tiic rectum in the 
French language with which wc are acepiainted. It embodies the author's conclu- 
•sions in rcgaril to the b<‘s( methods of treating rectal disease, ba.sed upon an experi- 
ence of over thirty years, and is therefore extremely \-aluable. 

The opening ehaiitcr is devoted to methods of e.xamination ; the various 
instrinncnts de\'iscd for pui'fiosc.s of diagno.si.s are accurately described and hints 
given in regard to tlicir pr()|)cr n.sc. Pcrireclal suppuration is exhaustively con- 
sidered in the succeed iiig chapter, (iromincnec being given to the diffuse forms— 
namely, scjilie perirectal cellulitis jiiid difl'ii.sc gangrenous pldcgmon. It is pomtett 
out, however, that these varieties arc not so frequently met with after perinea 
operations nowadays owing to anti.sciilic and asejJtic methods of procedure. Localize 
.suppuration is considered to be due to .septic lymphangitis and phlebitis origina mg 
in an abrasion of the mucosa of the anal canal and rectum. Five varieties o cir 
cumscribed alisccss arc described — namely, tlie .subimico-cutancous, the submucous, 
the ischiorcctnl, flic peh'irectal, and the retrorectal. . . 

The subject of ano-reclal fistula receives elaborate consideration. " “ „ 

i.s expressed ' tliat, wlicreas a considerable number of listiilm are preceded oj 
abscess of septic origin, quite .^0 per cent are tuberculous. The usual ^ 
of fistulic into complete, blind external, and blind internal varieties is . ’ 

but it is insisted upon that tlic relationship of the main track to the muscu < 

s of ano-rectal fistulm are 

the subnuicoiis. and the 

the author's experience spontaneous cure seldom occurs, and thetefove t le r 
ment of the -warious tjqjes of ano-rectal fistiilm is by surgical operation. -which 

of opcrati\-e procedure are carefully described for each type. An opera i 
appear.s to be greatly fa^’Oured by the author, the various stages ot ^ 

lently illustrated, is excision of the main track. After ‘^o'^’P'^tely is o 
the track as far as the internal opening, the mucosa surrounding tne oj 


of tlie anal outlet i.s of great importance. Tlirec types of 
described — nanielv, the .smbcutaneoiis, the subnuicoiis. ' 
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excised together with the mucosa between the opening and the muco-cutaneous 
margin. Finally, the rectal mucosa is brought do^^•n to the skin margin and sutured 
there. It is claimed that by excising the internal opening, fa;cal contamination of 
the wound is obviated and the wound heals rapidly. It is obvious, however, that the 
method is only applicable to those fistula; in which there are no offshoots from the 
main track. 

For the operative treatment of internal hjemorrhoids the author advocates preli- 
minary forcible dilatation of the sphincters. A combined ligature and eauterj- 
operation is the method of choice. IMiitchead’s operation is also recommended. 

Prolapse of the rectum receives considerable attention. Only two varieties are 
recognized — namely, prolapse of the mucous coat only, and total prolapse in which 
all of the coats of the rectum are involved. For the treatment of total prolapse 
several surgical procedures are described, including colopexy, posterior rectopexj', 
removal of an extensive area of mucosa by means of the thermocautery, and amputa- 
tation of the prolapse by the method advocated by iNIikulicz. 

The chapter dealing vith stricture of the rectum is one of the best in the book. 
We know of no better account of tbe etiologj' of the disease. According to the 
author’s experience, stricture of the rectum occurs almost as frequent^ in men 
as in women. In his opinion perineal excision yields the best results, the operative 
mortality being as low as 5 per cent. 

The pathologj’’, symptomatologj’’, and the spread of cancer of the rectum 
are very lucidly described. Especial stress is laid upon the frequenej^ with which 
cancer spreads in an upward direction in the pelvic mesocolon along the line of the 
superior ha;morrhoidal vessels. Kraske’s operation is minutely described, and there 
are excellent illustrations showing the varying amounts of bone removed in the 
modifications introduced by his followers, notably Hocheneg, Bardenheueur, Rose, 
and Hcinecke. It is stated that the operative mortality of these operations varies 
from 11 to 20 per cent. Excision by the perineal and the vaginal routes are also well 
described and illustrated. The operative mortality of perineal excision is estimated 
at about 14 per cent. The technique of the abdomino-perineal operation is described 
in detail and is well illustrated. The only point to which we take exception is that the 
greater part of the peritoneum lining the floor of the pelvis is left behind. In our 
view the pelvic peritoneum is highly dangerous tissue and should be removed widely. 
The operative mortality of the abdomino-perineal operation is estimated at 2G per 
cent, and consequently the author advocates Coffey’s two-stage method as a means 
of reducing the mortality rate. 

The concluding chapters arc concerned with benign tumours and the operation 
of colostomy, but these do not call for any special comment. 


An Introduction to ‘Avertin’ Rectal Anaestliesia. By J. Ivempson Maddox, JI.D., 
Ch.M. (Sydney), M.R.C.P. (bond.). Tutor in Jledicine, University of Sydney, tyith 
a Foreword by H.tnoLD R. Dew, M.B., F.R.C.S., F.R..-V.C.S., Professor of Surgery, 
University of Sydney. Large 8vo. Pp. 124. Illustrated. 1031. Sydney : .Vngus 
& Robertson. 9s. net. 

-Vs the author states in his preface, this little book is based on only two years' 
experience of the use of avertin, and is intended as an interim guide for the assistance 
of those general practitioners who wish to employ it. In spite, however, of the 
author's modest description of its aim, it consists of a very able review of the 
literature on the subject (together with an Anglo-.A.mcrican bibliography) as well 
as the results of his own experience. Xo one, whether he be anicsthetist or general 
practitioner, who has not used avertin could find a more helpful guide than this 
manual. 

The book begins until an historical sunxy of the use of rectal amcsthcsia in 
general, and the pharmacology of, and general considerations connected with the U'c 
of, avertin in particular, the possible complications re.sulting from its use and their 
treatment, and finishes with an account of the author's tcchni<iuc, and a general 
review of the position occupied bv the drug in aiucsthcsia at the time of writing. 

1 1 .1 
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The hook is easy to read in spile of some aml)i{'uity in parts. The aulhoi 
favours the use of avert in in the majority of eases, especially in the surgery of 
children and in all those who have repeatedly to iinder<(o |)ainfut dressings. Repeated 
exhibition of the drug in the .same patient, as in eases of tetanus, docs no harm. He 
discusses fully its contra-indications and shows how few these arc in actual practice. 

However, we do not agree with all the statements on the subject, e.g., that it 
is a perfect relaxing agent in abdominal surgery. If it is so in Australia, the patients 
there must be rather dirferenl from those found in London, or jierhaps wc should 
blame the aiiiesthcties to which the author has been aceustomed. His statement 
that it is the best preliminary medication is open to (picstion, the great drawback 
to its use in this eonneetion being the teelinitpie of its j)rcparation, administration, 
and posology. In our opinion the newer barbiturates given by the mouth, with or 
without derivatives of oi)ium and hyoseine, do all that can be done by avertin 
with only a fraction of the trouble and care neee.ssary in connection with the 
latter’s use. This must not be taken as meaning that there is no place for this 
drug in amesthesia, but merely that it is not the only drug that can produce these 
desirable effects. 

In the author's opinion the preliminary cleansing enema can be dispcn.scd with, 
and in urgent surgery "no harm has resulted from its omission". He also administers 
the drug only twenty minutes before the oi)cration. though in our experience its 
full effect is not evident for at least forty-live minutes. He makes an extraordinary 
statement in the last few pages when he says that either "intravenous avertin” or 
nitrous oxide is the most suitable ameslhclie agent "for very short operations (e.g., 
dental extractions)’’. It is the only reference in the book made to intravenous 
avertin and one wonders whether he intended to say something else. He also refers 
to the "initial pain" a.ssoeiatcd with .spinal analgesia, which apparently is peculiar 
to Australia, as wc have no c.xjjcricncc of it. 

In his treatment of respiratory failure he recommends lobcline grains, 
O'l gm.” as "an injection", without stating what kind of an injection — whether 
hypodermic, intravenous, or rectal. In no case have wc ever given more than 
10 mgrm. at a time, and would hesitate to do .so. 

On page 80 it is stated that "children uj) to ten years of age . . . should be 
given atropin sulphate dissolved in chloroform water "by the mouth in a dose of 
approximately 0-;i2 mg. gr.) for each i/car of age.'' This statement is obviously 
made in error, as it Avould mean, for cxaiii])lc, that a child of 10 should be given 
"0 gr. 

Also on page 00 the author .states rather ambiguously that “ gr. -J {0-012 gnr.) 
of morphine must be given with O-II gin. of avertin j)cr kg. of body weight ^ 
His comparativ'c doses arc not always correct. On jiagc 90 he writes "gr. -J (0-01- 
gm.)’’ and in another jilace "gr. i (O-OlO gm.)’’, which is the usually accepted 
equivalent and which he gives in his table at the end of the book. 

However, apart from ambiguity here and there and some inconstancy in the 
relationship between imperial and metric measures and some mistakes in posologj, 
the book is well worth reading. In our opinion av-erlin is more of a narcotic than 
either an analgesic or amcsthetic, and this apparently' is the opinipn of the manu- 
facturers who describe it as a 'basal anmsthctic’. 


De TEzclusIon haute de I’Estomac. By BEiiNAHD-Oi.ivn;ii Guiiiexeuc. Roy-al Sro. 

Pp. 7C. 1932. Paris : Iniprimcric Laliure. 

Tins small pamphlet describes trvclvc cases in which high exclusion of the stomach 
was performed for duodenal ulcer (G), pydoric ulcer (2), lesser-curvature 
and bleeding ulcers (2). The operation consists of div'ision of the stomaeJi uegi o 
as high as possible on the lesser curvature and reaching the greater curt a J're ‘ 
point slightly to the left of this. On the distal side a siinple and complete clos 
effected, on the pro.ximal side an anastomosis with the jejunum of 6 to S cm. . 

stomach at its dependent and divided edge, the rest of the stomach a ov 
closed. At this stage the ulcer is left alone, but at a second operation 
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and pjdoric gastric segments may be removed — in fact, a two-stage partial gastrec- 
tomy may be performed. 

The point of interest is that the second stage may be dispensed with altogether 
and the patient suffer in no way, except by the retention of an ulcer scar which may 
be the seat of malignant disease later. The indications for the operation are chiefly : 
(1) Ifemorrhage from duodenal and gastric ulcer; (2) Adhesions round an ulcer 
making immediate resection difficult ; (S) The serious condition of the patient. The 
twelve cases are adequatelj>- described. One pyloric ulcer and one lesser-curr’ature 
ulcer died from hemorrhage. 


Trattato dl Patologia ehirurslca generate e spectate. By Prof. Ottokixo Uffreduzzi 

(Turin). Large 8 vo. Vol. I. Pp. 724 -t- vi, with 345 illustrations and 8 coloured plates. 

t933. Turin : Unione Tipograflco-editrice Torinese. 

Tins handsome book, with excellent type and binding, is a credit to the publishers 
and to the University of Turin. The title, “ Surgical Pathology, General and 
Special ”, does not convey to English readers quite what it is. The author is known 
for his practical bent and common sense. He has furnished his students with a 
text-book of applied pathologj' that reflects his teaching in wards and theatre, and 
includes, therefore, more in the realm of treatment than would be found in an 
English book of similar title. 

No fewer than 107 pages arc devoted to fractures, not only in their general 
aspect, but also including details of treatment and prognosis, whilst only 90 pages 
are spent upon non-traumatic affections of the bones. Similarly 64 pages are 
given to injuries of joints, and 108 to all inflammatorj’ affections, including 
tuberculosis. 

The present volume also has sections upon the muscles, tendons, bursa:, heart, 
and vessels. For the general reader the first 1.50 pages are of greatest interest. 
There is an historical introduction of 25 pages, which gives Professor Uffreduzzi 
Icgimatc opportunity for dwelling upon the greatness of Italy’s contribution to the 
science and art of medicine, but in whieh he nevertheless presents a fair perspective 
setting for modern studies. The first section of the text proper deals with repair, 
the second with inflammation in general, with infection, and with specific infections. 
As throughout the book, the outlook is sensible and judged from the practical rather 
than the theoretical standpoint. For example, in dealing with the use of vaccines 
in acute infections, it is pointed out that stimulation of the organism cannot be 
lacking when myriads of germs arc circulating in the blood, undergoing destruction 
and jiouring endotoxins into the circulation. The subject of tumours in general 
receives only 10 pages, but the account is very interesting. Incidentally, the views 
expressed upon irradiation as a means of treatment reflect the Turin School under 
Bertolotti rather more exclusively than is characteristic of the rest of the book, 
wliich constantly reveals the author’s acquaintance with the work and literature of 
Germany, France, America, and England. 

A fourth section is headed “ Relations between the Theory of the Constitution 
and Surgical Pathology ”, and gives opportunity for general talk about heredity, 
internal secretion, deformities, atavism, anomalies of biochemical activity, and so 
on. “ The individuality factor not only has great value in biologj' and psychologj’, 
but actually dominates the field of pathologj-. . . .” “ For the surgeon, the 

])ersonalify of the supiiorting tissues, and particularly the connective tissues, is 
especially important, since it is the essential factor in all reparative processes. . . .” 
Scores of such sentences could be quoted which are so WTitten as to catch the 
attention and iihuninate a ])oint. 

.Students who can read this book and remember it will certainly have a grasp 
of the jirincijilcs of surgery. It is fully illustrated, and the text figures are adequate, 
but readers of this .louns.M. will note with some surprise, after reading the list of 
aeknowlcdgcmcnts of Italian sources in the iirefacc. that the licst of the plates arc 
extremelv familiar to them, and bear the well-known names of .‘^ewell or of Maxwell, 
where tliey are accustomed to see them. They may even know the si)ccimcns. 
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Arthritis clofornians und chronischo Golonkltrnnkholten. By Prof. Dr. Hans 
B uiiCKitAiiDT (lOsscn). Hoynl 8vo. Pp. 4(U + xii, ivitli 70 illustrations. 1932. 
Slult<'art : I'VrdiiiaiuI Buko. Paper covers, BM. a.') ; boiiiul, RM. 55.50. 

Tins iiionoftra])!!. one of the serie.s of ‘ Moilern (German Siirecry,’ contains a 
thorough and .syslcinatic account of clironic sjiccilic and non-siiccific joint diseases. 
The clinical jiictiirc. jiafliolooy, (reafinent, and jiroonosis of all are well described. 
'J’lic jic.ssinii.slic view Unit chronic arthritis follows operations for the removal of 
till! scinilnnar carlilaocs with considerable frerineney docs not agree with the experi- 
ence of Britisli surgeons; it is interesting to observe that the writer condemns the 
prevalent Continental jiracliee of dividing the internal lateral ligament in cartilage 
ojieralions. 

h'or a book of this si/e the illustrations arc few, but most of them have been 
chosen well. JOxtensive reference is niadc to Continental, English, and American 
literature on the subject. 


Die unspezinschon chronlschon Erkrnnkungen dor Wlrbels'dule. By Prof. Dr. 
Hans BuncKiiAiinT (Essen). Royal 8vo. Pj). 77 -f vi, with 22 illustrations. 1932. 
Stntigarl : I’erdinand Enke. R.M. 7.51). 

Tifi.s monograph is a continuation of this author's work on chronic joint diseases. 
It contains an exhaustive account of the chronic non-spceilic diseases of the spine, 
some of which are illustrated. lOxteusive reference is made to Continental literature, 
chiefly to the work of .Sehmorl and Calve. 


The Science and Practice of Surgery. By W. II. C. Romanis, 5I.A., M.B., M.Ch. 
(Cantab.), E.R.C.S. (Eng.), E.R.S. (iMlin.), Surgeon and Lecturer on Surgery, St. 
Thomas’s Ilospilal, etc. ; and I’nu.ir II. Mrreiu.Niat, .H.D., M.S. (Load.), F.R.C.S. 
(Eng.), lion. .Surgoou to II. H. the King, etc. k'niirth edition. Royal 8vo. In two 
volumes. Vol. I, General .Surgery. I’p. 8(15 -i- x, with 878 illu.strations. Vol. II, 
Regional Surgery. Pj). 1015 -(■ x, with 82(1 ilhisiralions, 11)82. London: J. & A. 
Chtirehill. I ts. net per vol. 

Xo better testimony could be given to the value of this work on surgery than the 
fact that it lias within very few years imiu through four editions. In considering 
the fourth edition one is naturally particularly interested in those chapters which 
have been rewritten, or to which new material has been added. That on Wool 
transfusion is sound and jiractical, but for the education of students it rvould be 
well to include the signs and .symptoms of imperfect grouping. In the preface i 
is claimed that the chapter on fractures lias been brought into line with modern 
M'ork, yet space is devoted to Sinclair's .skate, and several figures of the ice-tong 
calipers appear; both of these have surely been superseded by Steinmanns pm, 
and this has given way to Kirschner’s wire. Other revised chapters on the 
thetic nervous sj'stem and the spleen arc most disappointing ; they appear to 
written on a classification basis and witli a degree of compression quite foreign 
the rest of the book. Surely there is sufficient clinical evidence of the ya 
surgeiy of the .sympathetic .syslem to justify the allotment of more than two pa^ 


to this subject V ,••11 innee • 

The authors would apjicar at times to be lacking in a sense of clinical a > 
thus six different methods of jierforniing jiartial gastrectomy are spoken o , j 
treatment of acute intestinal obstruction is dismissed in less than a page, an 
it is in the province of a text-book to discuss treatment rather than operatn e 
As additional space has been required for chapters on new subjects, some ° ^ jg 
have been spared in the chapter on amputations (wliich still contains |jg 

obsolete), even if operations of liistoric interest, which one scarcely 
included in text-books, were not taken into account. It is of 

edition the authors will use the blue pencil unsparingly both in the e i * . ^ 

letterpress and of figures of subjects of no clinical importance, sue i ^ ^j,e 

mammary hypertrophy or one of malignant pustule, which would no gs 
disease in question to anyone of w’ide acquaintance with it. 
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In spite of tliese defects, whicii are possibly those of any text-book passing 
rapidly through several editions, the work aims at and attains a liigh level, which is 
probably unsurpassed by that of any other modem text-book in the English language. 
Nevertheless, the authors, by taking their courage in their hands and excluding any 
prolonged description of conditions which they had never seen in their own hospital 
for the last ten years, would have found that they had saved sufficient space to devote 
more pages to subjects of increasing clinical interest, and probably also to reduce 
the two volumes appreciablj- in size. 


Idols and InvaUds. By .Lvmes Kemble, Ch.M., F.R.C.S. Crown 8vo. Pp. 212 - x. 

19.33. London : Methuen & Co. Ltd. Gs. net. 

Mr. Kemble has collected together a series of essays, some of which have already 
appeared in various magazines. His object is to explain on medical grounds the 
conditions which have modified the lives and actions of some persons knoim to 
historj'. The results of his inquiries are often interesting, although they will not 
always be accepted by his fellow-historians. The most satisfactory essay perhaps 
is that dealing -with .Judge .Jeffreys, who ivas born in 1048 with so brilliant a brain 
that he became Lord Chief Justice at the age of .3.5. Two 3 'ears later his character 
changed rapidly for the ivorse, and in 108.5 he presided at the Bloodj' Assizes which 
have handed his name down in infamj-. Mr. Jvemble quotes a letter MTitten from 
Dorchester during the Western Circuit, in which he saj's, " J am so tortured with 
the stone as to have to make use of mj- ser^'anfs pen to give a relation of what 
has happened since I came here.” The pain of the vesical calculus, coupled with 
an acute cj'stitis increased bj* long journex's over the rough roads of the West 
Countrj’, was, Mr. Kemble thinks, a sufficient explanation of the outbreaks of 
temper and the monstrous judicial interruptions which marked the trials at Salisburj-, 
E.xeter, Taunton, Bristol, and fVells. The explanation is plausible and probabK- 
correct. 

The essaj's on Columbus and Iving Henrj' VJJJ are more open to criticism. 
Mr. Kemble thinks tliat the mental sj'mptoms from xvhich Columbus is knoxm to 
have suffered late in life were associated xvith G.P.J. He accepts xvithout demur 
tile general belief that Henrj' VJIl was sj'philitie, but this essaj' seems to have been 
written before the publication of Mr. ITredrick Chamberlin's painstaking studj' of 
the private character of Henrj- VJJJ. 

There are interesting accounts of Bj-ron, of Louis XV, of the Borgias. of 
Cleopatra, of Nelson, and of Queen .Anne, The book ends with some extracts from 
Ramazini's Treatise on Diseases of Tradesmen translated into English in 1740. Jt 
is an carlj- treatise on occupational diseases. 


Uroloey In Women. A Handbook of Urinary Diseases in the Female Sex, Bv 

K. CATiiEiiixn Lewis. 5I.S. (Lond.), F.R.C.S.. Surgeon. Roj-al Free Hospital. London. 

Large 8vo. Pp. 70 viii, with 21 plates and 4 illustrations in the text. 19.32. 

London : Baillii-re, Tindall & Cox. Os. net. 

Till', authoress states in the preface that this little book is not intended to lx? a 
comjiletc treatise on urologj', but rather to emphasize certain points which have a 
particular application in xvomcn patients. She has succeeded admirablj'. for the 
book is plcasanllj- WTiltcn. well printed and illustrated, light enough to read in an 
easj- chair, and published for the umisuallj- low price of six shillings. We are sure 
that there is a definite opening for such monographs, if onlj' for reading on a railwav 
journej'. 

There are some faults in the liook. owing perhaps to the authoress's commendable 
efforts to make it readable : thus on page 27 she MTites of re[K.-ating an examination 
on a sterile sjiccimen of urine when she almost ccrlainlv means one that has not Ixen 
contaminated; and when she refers to a growth of the urethr.i as Ix-ing "either 
coinparativelj' innocent or sus[)iciousIj' rank in aiipear.intv ". slic make' ii'c of a 
deserii>tion which is likelj' to cause acute pain to a sensitive mind. In the article 
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Over tliirty countries look ])jirl in llic (.'onf;ress, nnd the average English pro- 
fessional man liiuls great diHieiilty in folknving llie discussions in such a wide diversity 
of languages ; lienee the value of tliis rejiorl. which in a small volume of ICG patres 
einliodies most that is iiuiiorlant in the debates which in the original olfieial report 
occupy jiagcs. 

tVe have heard it said that these International Congresses resemble the buildine 
of the tower of Haliel with a confusion of longues ami no eoriclusion. 

'I’liis, however, only refers to the papers and debates, and there is no doubt that 
the military medical services of all eoimlries have derived much knowledge of the 
methods adojiled by other countries to deal with sick ami wounded in war since these 
bi-annual congresses were inaugurated. Hut of even greater value is the personal 
contact with the leaders in military inerlieal matters of all the countries concerned. 

The only weak point in Commander Hainhridge's rcjiort is the lack of reference 
to the A’arious demonstrations which are always a feature of these Congresses. 

'I'he exhibition of J’ield .tfedieal 1‘nits, instruments and appliances, and visits 
to military hospitals and estahlishmeiits give the visitor a better idea of the methods 
ado))ted in a jiarlieular country than the jiapers read and the discussions which follow. 

.Vt this Congress, held in I!):n at 'I’he Hague, live sidrjccts were put up for 
diseussioii. 

1. 'J'he recruiting, training, and advanced training of military medical 
olliecrs and pharmacists. 

II. 'I'he jisyehoneuroses of war: the immediate and remote effect of war 
on the nervous .system of combatants and non-combatants. 

III. Iticthods of luemoslasis on the battlefield : standardization of first aid 
material and the mode of application. 

IV. The iircjiaration and storage of medicinal amjioulcs in use in the naval 
and military medical services. 

V. The scciueiie of war wounds of the teeth and inferior maxilla: their 
treatment. 

In this country we are all aware of the dillieulty experienced since the great war 
in attracting suitable and .sullicicnt young medical olliecrs to the fighting services. 
These dillicultics would appear to be just as great in other countries. 

While some of the nations advocated the taking over of the complete medical 
education of students designed for the Servicc.s, from the outset of their career, so 
the importance of military ]iroblcms would be constantly kcjit in view, the majorin 
were agreed that it is better for the ollicer to obtain a civil qualification first and then 
undergo a period of special training in the aj)])lieation of his knowledge to scr\ice 
conditions in jjcace and war. . 

The latter method, which is adojitcd in this country, is undoubtedly the corrcc 
one. . 

/Vll were agreed that the low emoluments of military surgeons were the grea 
bar to getting candidates. . . » 

In this country we have no corps of pharmacists such as exists m m 
continental armies. , „ 

These pharmacists form a highly trained body of commissioned officers n ‘ 
not only responsible for all questions of medical and surgical supply but w lo 

undertake analj’sis, supply sera, and carry out disinfection. _ . 

In the British Army much that is done by the pharmacist is the pros ince 

pathological and hj’gicnc departments. •i.iiitv of 

While sve are never likely to have a similar body in our army the jiossi 
having a fesv commissioned pharmacists as advisors and as instructors o o 
commissioned officer dispensers might warrant consideration. 

The wish, expressed in the conclusions of the Congress on this su j jj 
exchange between the medical officers of the various countries shoiua , gjppgrs 
a sound one, but unlikely to be fulfilled until the serious shortage ol re^, 
is adjusted. . . j gp the 

Nothing verj" new emerged from the discussion on the second suoj j ggtrv. 
points brought out in the conclusions have already been in operation i 
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Subject three is of more direct surgical interest. .A.I1 contributors to this discus- 
sion laid great emphasis on the dangers of the elastic tourniquet. The result of the 
eonclusions on this matter have home fruit, and modifications in the training of 
stretcher bearers and medical personnel have been adopted. 

Subject four was of special interest to the pharmacists. In our army we rely 
largely on the trade for medicinal products put up in ampoules. 

The fifth subject provided an interesting and important discussion, and although 
few new points were raised, all speakers stressed the necessity of team work between 
surgeon and dentist when dealing with faeio-maxillaiy- injuries and the establishment 
of definite centres both in the fighting area and at home for the treatment of 
such cases. 

This was recognized by this countrj- early in the great war, and all the recom- 
mendations put forward have been adopted already by us — in fact the eonclusions 
are based largely on our system. 

The report has a short foreword from the Siu-geon-General, U.S. .\rmv. 

It can be recommended as a correct and useful account of the proceedings of 
the Congress, and should find a place in the library of all those who are interested in 
militarj- medical and surgical problems. 


BOOK NOTICES. 

[The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A selection will be mads from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.] 

Modern Aspects of Gastro-enterology. By .M. .A. .An.tF.t, M.R.C.P. (Lend.). Medical 
.Assistant to Guy's Hospital, etc. With a Foreword by .ARTiiun F. Hurst, AI.D., 
F.n.C.P., Senior Physician, Guy's Hospital. Large 8vo. Pp. .374 — xstii, nnth 79 
illustrations. 19.3.3. London : Baillicrc, Tindall & Cox. 27s. fid. net. 

A .Synopsis of Surgery. By Erncst W. Hey Grovi>.. AI.S., M.Il.. B.Sc. (Lond.). F.R.C.S., 
Consulting .Surgeon to the Bristol General Hospital, etc. Tenth edition. Crown 8vo 
Pp. G9.3 — viii, with 103 illustrations. 19.33. Bristol : .John Wright & Sons Ltd. 
17s. Gd. net. 

Peripheral Nerve Injuries. By Lewis .1. Pollock. -M.l).. Professor of Nen'ous and 
Mental Diseases, Xorth-westem University, etc. ; and Lov.\l D.vvis. M.D.. Professor of 
Surgciy, Xorth-western University, etc. Imperial 8vo. Pp. 078 — xx. with 312 
illustrations. 1933. Xcw A'ork : Paul B. Hoeber Ine. -SIO.OO. 

Intracranial Tumours Roentgenologlcally Considered. By Loy.m. D.vvis, M.D.. Ph.D., 
F.A.C.S., Professor of Surgery, Xorth-westem .Aledical School. Vol. XIV of Annals of 
Roentgcnologj-, edited by .Ia5ies T .C.\se, M.D.. Professor of Roentgenology-. Xorth- 
western University. Large post 4to. Pp. 277 — xviii, with 13 j illustrations. 1933. 
Xcw A'ork : Paul B. Hoeber Inc. 810.00. 

Die komblnierte Bnzephal-Arterlographle. By Prof. Dr. W. Lour, and Prof. Ur. IV. 
•I.econi (Magdeburg). Inijicrial Svo. Pp. S3, with 7.1 illustrations. 1933. Ixipzig : 
Georg Thieme. Paper covers, M. IG ; bound. M. IS. 

Der Bandschaden des Knlegelenks. By Dr. K.\rl Gi;niL\r.nT (.Miinieh). Medium Svo. 
P)). .lO. with 21 illustrations. 1933. Iwipzig : .lohann .\nibrosius Barth. R.M. 4..':o. 

Surgery of the Thorax. By T. Holme-. Sr.Li.oiis. M.Ch.. M..A.. B..M. (Oxon.). F.R.C..S.. 
.Assistant Surgeon to Queen Mary's Ilnsjiital for the Fast Kud, etc. With a Prefaev 
by R. .A. A'oung, C.B.E.. .M.l).. I'.H.C.P. Demy Svo. Pp. .719 - xxv. aitb 141) 
iliustrations, ineluding 11 plates in colour. 1!I33. Ixmlon : Constable A: to. I.til. 
•-’•is. od. net. 

Demonstrations of Physical Signs In Clinical Surgery. By H.vmii.ton B.mi.ev. F.H.C.S.. 
Surgeon. Royal Xorthern Ilo-pital. etc. Fourth eilition. revi-ed ami enlargeil. frirge 
Svo. Pp. 2S7 - xx. with 33.7 illustrations, snine of whieli an* in c-olour. lt*33. 
Bristol : .lohn Wright A .'^mis Ltd. 21s. net. 
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Vorbeugung unci Bokampfung dor Oporntlonsgofaliron. ]5y Prof. Dr. .M. Kappis 
(Ilimnovcr). Hoyiil Svo. I’p. :iS2 - xfi, with 1:2 ilin<itrations. Lcinzin ; Gcort' 

Thiriiic. Paper covers, .11. IT : boiinil, .M. I.S.fil). ° 

Radium : Production. General Proportle.*), Tliornpoutlc Applications, Apparatus, 
Demy .Svo. Pp. .SKi. illnslraled. l!i:i:i. f.omloii : Cliemieal .Service Co. I.fti., Sunic 
House, Kinesway, 11'. ('.2. 

Die Bluttr.ansfuslon In Theorlo und Praxis, lly Dr. .lied. IIa.v., IVti.DrcA.ss, A. 0. 
Professor fiir t'liirnr^ie an der t’m'versiliil Ik-rliii. .llerliiitn .Svo. P[). l.jT .f iv, with 
;)() illiistndioiis. 1!):!.'!. Herliti : .Iiditis Spriti!>er. H.ll. !).(i0. 

Precis d'Anntomlo pntliologlque. By Ci^tavi; Hi)r,..sv. Professeiir a la I'aculte de 
lledeeine de Paris ; Booiai I.ianu-x and Cii.Mii.rs Oiiiati.ivo, Professciirs atpreges a la 
Faenlle de .lledieiiie de I’aris. lairge post .Svo. 'I’wo volumes. Pji. l;i44, with 582 
illiistralioiis and 4 coloured (ilales. I’aris ; .Hasson el Cie. Paper covers, Fr. ICO ; 

bound, I’r. IT.T. 

Tlie Diagnosis and Troatinont of Postural Defects. By IVixrnimr .lIone.AX Piiclp.s, 
D.S.. M.D., .11..A., F'..1.C'..S.. Profe.ssor of Orllit>pa‘tlie .Surgery. Vale 1 'Diversity, etc, ; and 
Bomaer .1. II. Kirnfrit, .Issislatd Professor of Physical I'idncatioa. Yale Pniversity. 
Boval .Svo. I’p. l.SII • \a'v. uiili Kts illnsirations. ll):i;t. London: Bailliere, Tind.ill 
& Cox. t-’.'ls. net. 


Papers Relating to the Pituitary Body, Hypothalamus, and Parasympathetic Ner- 
vous System. By HAitvi:v Ci-.hiii.xc. Professor of Surgery (F'mcritns). Harvard 
I’niversily, etc. Large .Svo. Pp. 2:11 — viii, with ill) illnstndions. in:?:!. London: 
Bailliere, Tindall A- Cox. 2!ls. net. 


Roentgenographlc Studies of the Urinary Sj-stem. By IVii.i.iaji E. Lorvitn, M.D., 
I'’..\.C.S.. Cliief of Deparlmeid of I’rology. Cleveland Clinic, etc.; and Bi:r.vaiid H. 
NTciioi.s, M.D., I'',.\.C,B.. Chief of DepartmenI of Boeidgenology. Cleveland Clinic. 
Imiierial .Svo. Pp. SPJ (■ .xviii. rvith .S12 illnstndions. Iti:!:!. London: Henry 
Kimpton. tils. net. 

Atlante dl Chlrui’gla dello Stomneo. By fJ. Ivcini. Large .Svo. Pj). 15 , with 110 plates. 
ID.'i.'l. Borne : Luigi Po/.zi. L. tl.T, 

The Cure of Hoemorrholds, ‘Varicose Veins and Ulceration, and Allied Condition: 
by Modern Methods and Bandaging. Bv STi'.Mcr .lIcvlusi.Axr), B..-1. (Load.), 1I.U., 
Ch.B. (Liv.). .1I.B.C..S.. L.B.C.P.. lion. Physician. Ilahnematm Hospital. Liverpool, etc. 
Large Svo. Pp. (l.'l. Illustrated. lO.S.'t. London : .lolin Bale, Sons and Danielsson. 
;Js. (id. net. 


Operative .Surgery. By IVauiu-.x Stoxi; Bickii.vji, 11. D. and Phar. II. (Tulanc), M-B- 
(Columbia), l''..A.C..S.,' h'driner .Surgeon in rdiarge of Ceneral Surgery. Ilanhattan State 
Ho.spital, New Vork. etc. ; and Cai.vin .Haso.v S.mytii. ,iun., B.S., 1I.D., F..A.C.a., 
Assi.stant Profe.ssor of .Surgery, Graduate School of .Medieine, University of Pcnnsylyania, 
etc. Vol. VIL The Newest Operations aiul General Index. Royal Svo. Fp. 849 -r'R’. 
with TOj illustrations. l!);l.‘l. Philadelphia and London : tV. B. Saunders Co. 5as. n 

Die Bruchoperatlon nach Bassinl. By Dr. A'rni.io Ca’itkRI.v.'. O.-O. Professor (ler 
ehirurgischen Operationslehre an der kgl. Universitiit in Gcmia. 

Pp. ,50, with 10 eoloured |)Iale.s by Hoii.vriu.s Gaioiiki!, Doktor dergesainten Hcilkii 
ID.'J;]. Berlin and A'ienna : Urban and Sehwar/.enbcrg. R.H. 12. 


Hirnchlrurgle : Brfahrungen und Resultate. Edited by Dr. Haxs f'tinns 

Li'.oroi.D Sciio.N'iiAunu (Vienna). Royal Svo. Pj). 472 vi. with 238 ,„ 

19:3.3. Lcijw.ig and Vienna : Franz Deuticke. Pai)cr covers. 11. 40; bound, i 

The Injured Workman. By G. F. IValkeii, ILD., II.B.C.P., with the q 

J. Hauvey Bon.sox, Barristcr-at-Law (Law); B. E. .Towett, n r S. 

(Ear, No.se, and Throat .Surgery); Stanley Bit.sox, ^I-B., 

(General Surgery); .Toiin Foster, II.A., II.B., F.R.C.S., p.CLILS. ( 

Surgery). Foreword by W. H. Maxwell Telling, M.D., B.S., F.R.C.l 
of Forensic Medicine, UniYcrsity of Leeds. Ciowii Svo. Pp- + NX- 
Bristol ; .lolm IVriglit & .Sous Ltd. Os. net. ^ 

The Digestive Tract. A Radiological Study of its Anatomy, in 

Pathology. By Alfiied E. Barclaa-, O.B.E., M.A., M.D., ...Hh 275 

Medical Radiology, Lhiivcrsity of Cambridge. Large Svo. Pl>. 395 -f xx\u , 
illustrations. 19.3:!. Cambridge: University Press. SOs. net. 
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THE CLINICAL ASPECTS OF BRANCHIAL FISTULA. 

By HAMILTOX BAILEY, 

SURGEON’, ROYAI. NORTHERN? HOSPITAL, LOKDON. 

Ix a foetus approximately tliirty days old at least four well-developed grooves 
can be seen on the side of the neck. Commonly these are termed ‘branchial 
clefts’ {Fig. 105), and the inter\'ening bars ‘branchial arches’. In human 
embryos these clefts are, cor- 
rectly .speaking, grooves — 
grooves on the outside, and on 
the pharyngeal aspect separa- 
ted by a layer of mesoblast. 

The clefts begin to appear 
about the tenth day, when 
the embrj'O is about 2-6 mm. 
in length. Forty days later, or 
even in less time, the second, 
third, and fourth clefts have 
disappeared. There can be 
little wonder that in studying 
so transitory- and minute a 
structure as the branchial 
apparatus in material which is 
difficult to obtain, differences 
of opinion have arisen con- 
cerning the origin of branchial 
fistulK. 

ORIGIN OF BRANCHIAL . ^ 

FISTUL/^:. \ . 

Rabl’s Theory. — The one. 

basic fact to which all cm- Fic. lOS. — Foctu.« show ins branchial ^roovr., and urche^. 
bryologists subscribe is that 

the Eustachian tube is the persistent first cleft, and tliat the tympanic 
membrane represents the sciitum between the extcnial and the internal 
grooves. RabI’ homologizcd a complete branchial fistula a-ith the auditory 
canal, suggesting that the septum (tympanic membrane) had perforated early 

VOI.. XXI — NO b2. 
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in embryonic life. ]<’rom a sludy of analoinicnl relationships Rabl agreed 
■\vith other observers tliat the cleft nsnally implicated was the second. This 
has been termed the ‘arm-chair’ theory. Until it has been definitely disproved 
its simirlicity is bound to make an ajrpcal to the clinical M-orker. It is a 
seductive theory ; one merely has to assume that the branchial grooves are 
the atavistic remnants of the fish's gills, and lo ! the iratient with a branchial 
fistula before us becomes one more e.vamjrlc illustrating Crile’s- conception of 
man as a giant ama“ba slowly creejring up the slijrpery sides of time. 

JIany of those who are best able to jiidge^"^ deride this theory. J. E. 
Frazer,^ whose works on cndrryologv arc so well known, objects to the very 
word ‘branehial’. lie states that branchial fistulie have nothing to do with 
the branehiic, and in many eases are o\itside the region which might be 
homologizcd with the gills of lower vertebrates. 

WcnglowsUl's Theory. — This is the very antithesis of an ‘arm-chair’ 
theory. This jratient llussiaiv' worked for five years on the branchial 
ajrparatus, examining no fewer than 7~> embryos and 2-tG cadavers before 
propounding his theory in 1012. .An opinion based upon premises such as 
these justly eonunauds respect. lie presented evidence to show that the 
branchial apparatus cannot leave remnants in the neck below the level of the 
hyoid. His conclusion is that a branehial fistida, if the term may be allowed, 
is a persistent thymic duet, and that this thymic duet originates from the 
third jrharyngcal iroueh. whence it jrursucs a long oblique course down the 
neck, to reach the upper part of the back of the sternum. 

Even if I were qualified to do so, it is not my desire to become involved 
in the intricacies of the embryology of this dillicidt region. My object has 
been to approach the subject from the jrurely clinical side, but I have fostered 
a hope that by droiqnng a morsel of truth from the patient’s neck into the 
seething cauldron of controversial cervical embryology, perchance I might 
heljr to clarify what is to be served to the student to-morrow. 

CLINICAL FEATURES. 

Unlike a tbyroglossaF fistula, a branchial fistula is usually present from 
birth. AVhile in none of my eases has there been any hereditary factor, t rere 
are cases on record where the abnormality has been transmitted,® usua ) 
through the mother. Females ajrjrear to be more often affected in a pro 
portion of 3 : 1. When the fistula is unilateral the riglit side is said to e 
more often affected. It hapirens that in the five unilateral cases under nu 
observation all have been right-sided. . . 

Branchial fistulao are of three distinct tj'pes : (1) Complete, with an 
and an inner opening; (2) Incomplete external fistula, with an outer opemiio 
only ; (3) Incomplete internal fistula, with an inner opening on y. 
commonest vmriety is blind internally, the rarest blind externally. 

The External Opening.— In fully SO per cent of those cases winch in 
an external orifice that orifice is situated in the lower third o^ t le 
opposite the anterior border of the sternomastoid {Figs. 106, ,gj.ii,i 2 

connection it is interesting to compare and contrast a tyirical branc na cjs 
with a tyjrical branchial fistula. 
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Fig. lOfi. — A branchial fistula of over thirty years' duration. Jnsef : X*rav after injectincr 

tlic fistula with lipiodol. 



Kia. 107. nuriolt*. ap|>«'n<Ia^rs an* r«l to cornn'.cn 

in tljo <Iay'< of tho HoinaTw. for Sir .Tolm IHand-Siitton hri« dniu-n att'Tition * of 

statuary of tins ix'nod whon' Inrvro bilntonti c»'r\-iral nunrlt*^ an* *!• by th-- --'ulf.tor 

proof, indeed, that they wen* rorninon enoiijli to nttrart notjev. 
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I'lSTUI.A 

1. PrCKCiil at birth. 

2. Situated ill tlie lower third of 

the neck. 

!J. Lined ivith columnar ejiitliclium, 
usually ciliated. 

•I'. Exudes sticky mucus. 



Cy.st 

Ajijiears in early adult life. 

Situated in the upper third of the 
netJi. 

Lined -with stratified squamous epi- 
thelium. 

]''illed with ojiaquc fluid rich in chole- 
sterol. 

'Jlic lower third of the neck 
opposite tlie anterior border of the 
sternomastoid is also the situation par 
cxccUcncr of two other rare hranchial 
abnormalities — eer^■ieal auricle (Fi^. 
107) and persistent branchial cartilage’^ 

I'lo. lOS. — A jicrsistont brnncliial cartilage. 

It lay in the siibciitnncous tis-suo tethered to 
n iliinpla in tbe skin situated where a bran- 
chial listnhi roimnonly opens. By stretching 
tlu' skin, as was done while this photograph 
was taken, tlie cartilago became more apparent. 

{Pigx. 108 . ion). These structures can 
be homologizcd clearly with the pinna, 

.'linpicttl I'lrlcnwi Openings.-^ln a 
small proportion of eases the external 
orifice is sitiuitcd midway along the 
anterior border of the sternomastoid. 


Very occasionally tlic orifice 
has been observed at tlie 
posterior border of that 
muscle ; in a figure by 
Semken''' the orifice is 
shown in the posterior 


Fig. 109. — Section of 
tho branchial cartilage 
in Fi^. 108. 


triangle of the neck. In 
assessing atypical external 
apertures we must inquire 
into the possibility of the 
fistula being acquired, an 
example of which is afforded 
by the following case 
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Mrs. G. C., aged 35, was sent com- 
plaining of a fistula which discharged 
mucus and pus {Fig. 110). Twenty years 
previously a swelling in the neck had been 
incised, and the resulting sinus continued 
to discharge. At varjung interv'als the 

Fig. 110. — An acquired branchial fistula 
of over twenty years’ duration. A branchial 
cyst had been incised during one of the 
periodic attacks of inflammation to which 
these cysts arc subject. 

discharge ceased, and this was usually 
followed by subacute inflammation on the 
right side of the neck. The indurated 
fistula, which extended up to the base 
of the skull, was dissected out in the 
manner presently to be described. The 
result was entirely satisfactory. 








An Internal Orifice. 
— For a fistula to have 
an internal orifice is 
distinctly uncommon. 
Such an opening is 
usualK' situated in the 
region of the tonsil, 
most often in the fossa 
of Rosenmiiller (Fig- 
111). The relation of 
the tonsil to the inner- 
most limit of a patent 
or potential branchial 

Fig. III. — Complete 
branchial fi.stula extend- 
ing from the lower third of 
the neck to the jiosterior 
ton.'^illar recess. 

fistida is important. 
Kranier^'^ reported a 
case of an internal cer- 
vical fistida whicli fol- 
lowed tonsilleetoniy. I 
have seen a branchial 
cyst appearing for the 
first timeia fortnight 
after tonsillectomy, and 
.lohnsoid’ reported a 
similar ease. 
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SYMPTOMS. 

Apaii from ilic coiiLimia] or iiitcrinilicnt disdiargc of mucus, Avhich is 
somewliiit. iimioyiiig, (he leading .symploms arc due to recurrent attacks of 
inlhinuiiiiiion in (he lislnln. In cases with an c.vternal orifice these inflam- 
nialory adacks arc fairly consiant. and ofien it is during one of these attacks 
that the ])aticn( seeks advice (/'kg. 112). 

The orifice of the fistula is eoinmoidy small and relatively inconspicuous, 
although a few cases have been described when a complete fistula was so large 



Fig. 112. — J3ilftteral braiicliinl fistulre; loft sido Iiinnmod. 

that the patient’s comjrlaint was that bread crumbs and other particles of 
food passed through it.^® 

Sometimes the vagus is a direct relation of the fistula, and probing, 
pinching, or injecting these fistula; has produced irritative vagal s 3 'mptoms 
sueh as cough, jJalpitation, and an intermittent pulse. Carp'® describe le 
case of a boj' of 5 ivith a branchial fistula who gave a historj’^ of an unpro 
duetive cough of two years’ duration unsuccessfullj'’ treated by tonsillec omy 
and medical measures. At operation the tract was found adherent to le 
vagus, and excision of the fistula cured the cough. Similar examp es 

been reported. 1 1 t tliev 

The externally blind variety appears to be rare. It is possible that y 
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are more common than is generally supposed, and that a fine-calibred tract 
discharges mucus unobtrusively into the fossa of Rosenmiiller. Douglas^*’ 
reports a ease of a man who, vhen he closed his mouth and occluded his 
nostrils, could force air into his blind fistula and distend his neck. lYlien 
this variety of fistula is complicated by having a large lumen it is liable to 
become a source of danger. Eddowes's patient was a nurse of 30 vhose 
fistula became periodically full of purulent material, and absorption of toxins 
from the pus sac undermined the patient's health. 

INVESTIGATION AND TREATMENT. 

If the tract shows evidence of recent inflammation it should be treated 
conservatively for at least fourteen daj's. 

To ascertain the extent of the fistula there is no better method than a 
lipiodol injection. The following method of investigation and treatment has 
several notable advantages. Three or four hours before the proposed opera- 
tion for complete extirpation of the fistula the skin about the orifice is 
infiltrated with local anaesthesia, and 
a purse-string is introduced very close 
to the periphery of the opening. At 
this stage the suture is not tied. 

If the external orifice will admit a 
ureteric catheter, tliis is introduced. 

Jlore often it will be found that the 
opening is too small, when a lachr}'- 
mal-duct syringe can be employed 
{Fig. 113). Lipiodol does not run 
freely through a fine-nozzled syringe, 
but diluted with an equal volume of 
liquid paraffin and well stirred it Avill 
be found to flow tolerably, wliile the 
diluted medium’s opacity to X ra^’s 
is in this instance sufficient to cast a 
good shadow. During the injection 
due regard must be given to possible 
reflex vagal symptoms ; I have per- 
haps been fortunate not to have ob- 
served any disturbances from this 
cause, llflien it is judged that the 
sinus is distended witli the medium the syringe is removed wliilc the purse- 
string suture is drawn taut and tied. The patient can now be sent to the 
radiological department and X-rayed without the annoyance of the lipiodol 
escaping, which onlv too often occurred when employing other tccimiqucs. 
Tlic i)icturcs obtained by the method are instructive (sec Fig. 100. In.'-ct). 

Complete Extirpation of a Branchial Fistula. — TJie neck .ind the pursc- 
string stitch have been kept sterile during the time {usually a few hours) whieli 
intervenes between the X-ray and the operation. .\n ob!i(iue. mainly tran-.- 
verse, incision is made about the external oriliee. taking care that tlic 



Fig. 113. — Method 
fistula vith lipiodol. 
string suture has been i 
duct s\Tingo is being e 



of injecting a cer^Tcal 
A subcutaneous purse- 
isorted and a lachr\*ma!- 
uployed. 
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jnirsc-striiifr .suture is not cut in the j)roec.ss (Fi<>. IM). Once tlie skin is 
freed about tlie orifice of tlie fistula, tlio free ends of the pur.se-string can be 

eauglit in a liacmostat, and in this 
'-7 manner gentle traction can be 

, f apjdicd to tlie fistula. Instead 

tract becoming more and 
? I iiiorc difficult to dissect, it will 

. I be found usually that sinuses 

■' i distended with lipiodol, which 

y i converts them into elongated 

V -F.J cysts, can be freed from sur- 

rounding struetures with com- 
I jiarative ease. So the dissection 

/ jirocccds until mild traction upon 

! the fistula and reasonable retrac- 

tion of the upper limit of the 
wound fails to give the most 
perfect exposure. 

a second incision should be made 

r f in the skin parallel with the first, 

but at a higher level (Fig. 115). 



Fio. 111.— 'J’Jic 8(op«ln(ldor moiliod of excising n 
hrmicliiid Rsttila. Stn^o J, 


The tract is threaded \\ 

through from the first to 9 

the second incision and the jH 

dissection is begun anew. ' . jH 

This ‘step-ladder’ method 

leaves quite inconspicuous 

scars {Fig. IIG), and robs j ^ V ' S 

the dissection of a bran- I .jH 

chial fistula of most of its ' 'W 

terrors. The last part of ^ 

the dissection is often rather ■; . . *■ 

difficult. I have noted on ,4 • 

two occasions that the tract ■ > .( ' 

ran between the external .■■7' i 

and the internal carotid , - i 

arteries to reach the phar- 
yngeal ivall. On another j ™;=,ntr n. 

•1 >= . Fio Jlo. — ^Tho step-indder method of excising a 

occasion the tract, whicli fistula, stage 2. 

had been the seat of many 

attacks of inflammation, tvas intimately adherent to the jugular 
below its bulb. 


Fio. 115. — ^Tho step-ladder method of excising a 
fistula. Stage 2. 


branchial 


;in just 
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Several operators have had to make a special dissection of the vagus from 
the vail of the fistula, whieh, if it is long 
enough, always appears to dive towards 
the pharynx beneath the posterior belly 
of the digastric. It behoves us to have 
adequate exposure, particularly during 
the last stages of the dissection, and the 
dual incision gives us Just that expos- 
ure we need without leaving the patient, 
often a young woman, with a deform- 
ing scar. 

The dissection completed, there re- 
mains only to close the skin according to 
individual preference. It is usually ad\'is- 
ahle to provide drainage through a stab- 
puneture wound below the first incision — 
that is. Just above the clavicle. By em- 
ploying the dual incision the less satis- 
factory and probably more dangerous 
methods of inverting the pharyngeal 
end®’ of the fistula become unnecessary' 
and need not be described. With proper 
exposure every' fistula can be cleanly 
dissected from the neck. In bilateral 
cases it is distinctly unwise to attempt anything more than the extirpa- 
tion of one fistula at a 
sitting. 

Histology of the Excised 
Tract. — Typically a bran- 
chial fistula is lined by 
columnar ciliated epithe- 
lium {Fig. 117). Such a 
lining is practically a con- 
stant finding unless there 
have been manv recurrent 
attacks of inflammation in 
the fistula, in which case 
the epithelial lining may 
be partially or totally de- 
nuded. In a number of 
cases museic fibres arc- 
present in the walls of thc- 
tract. .-Vs in the case of 
branchial cysts, there i- 
often an cnshc-athiii" Inver 

Fu!. 117. — Tvpiral fectinii of n brnnohml fi-tul.i. •-how- , • , 

inp'tho cjliattal rolnmnar rpuhohum. OI 1\ Illphadenoifl tissue. 




Fig. 11 fi. — Patient six weeks after 
excision of a branchial fistula by the step- 
ladder method. 
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CONCLUSIONS ON THE DERIVATION OF BRANCHIAL FISTULA! 
FROM A CLINICAL STUDY. 

]. Much iis -wc niiiy .•uliiiirc '\Vcn"lo\v.ski’.s iissidiions laljoiir, liis statement 
llint tlie branchinl apiiaraliis never leaves reiiiiiants in tlic neck below the 
level of the hyoid — a statement which is the keynote of his hypothesis— 
must be incorrect. lOS, 10!) illustrate a jK-rsistent branchial cartilage 

— a remnant, the origiin of which cannot be disputed — situated in the 
lower third of a cliild's neck in the e.\act position wlicre a branchial fistula 
commonly ojicns. 

2. A cervical auricle, by its struelnrc clearly a homologuc of the pinna, 
is situated at the jioint where a branchial fistula usuallj'' opens. 

;3. Histologically a branchial fistula is usually lined by columnar epithe- 
lium. and its walls sometimes contain muscle. There is no reason why a 
thymic bud should contain these elements. 

•t. The anatomical relationships of a branchial fistula as displayed during 
an operation for its c.xtirpation are in keeping with those depicted in works 
on embryology as belonging to the cervical sinus and the second cleft which 
persists in the goat to open into the fossa of Roscnmiillcr. 
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THE DIVERTICULA OF THE JEJUNO-ILEUM. 

By IAX FRASER, 

ASSISTANT SURGEON, BELFAST HOSPITAL FOR SICK CHILDREN. 


'■ Tlie Diverticula and blind bj-paths in 
^^'hich sophistry and deceit are rvont to tread."’ 

H.ALES — Golden Remains. 

Ix the Century and Oxford Dictionaries a diverticulum is described as a 
‘ way-side shelter or lodging with, from the context, the underlying mean- 
ing that they are houses of ill repute where trouble is apt to brew. In 
the large intestine they live up to their bad reputation, and as a temporary 
lodging for bowel contents can give rise to endless trouble. As a contrast 
the small intestine is interesting, for the condition can be present to an 
advanced degree and yet the patient be free from suggestive symptoms. 
Such probably is natural, when one considers the rapidity of the intestinal 
stream and fluidity of the contents in the small as compared with the large 
intestine. The difference in the anatomical features of diverticula in the 
two regions is probably also a factor {Table I). 


Table I . — Comp.arison of False Diverticul.v ix Large axd 
Sji.all Intestine. 


Large Intestine 

Sex. — Male preponderance 4-1. 

.-ige. — Average CO. 

Causalion. — Spastic colon. 

Definitely related to situation . . 
of arterjL 

Si/mploms. — Left iliac fossa ; discomfort, . . 

Constipation, flatulence. 
May be tumour. May be 
sjTiiptomless. 

Complicalions. — Perforation witli local or . . 

general infection, 
.tdlicsions, kinking, ob- 
struction, fistula forma- 
tion. 

Region. — Majority sigmoid colon, 70 per . . 
cent. 

Siliinlion. — Bctwccntiic longitudinal bands. . . 
Spread. — Into epiploic bodies and leaves of . . 
mesentery. 

6'i;r. — Chern." stone to clierrj'. 

Sliajie. — Hetort -shaped. 

Xeek. — N'arroiv in proportion — closed — . . 
firm margin. 

Conlenis. ~ Inspissated fa’i-es or mucin. 
Indiirntion. — fsnally jiresent. 

-Y Ray. — I'snally positive and delinite. 
Malignancy.— Possible forenmner. 
Oiverliealilis. — Common. 

Perforation.- Common. 


SU.VLL INTXSITN'E 

Male preponderance 3-1. 

Average 00. 

Increased intra-intestinal pressure. 
Definitely related to situation of arterj’. 

Vague indigestion. Flatulence, borborA’gmi. 
Occult blood. May be symptomless. 


Perforation, local abscess or general peri- 
tonitis. .Adhesions, kinking and obstruc- 
tion. 


.Ml start in upper jejunum. 

Mesenteric border. 

Into leaves of mesentery. 

Chern.' to orange. 

Spherical or mushroom. 

Lirge in proportion — ojien. 

Fluids, gas, or emptv. 

Nil. 

Often iiegatiAc. When [Kisitive conclusive. 
No connei’tioii. 

Hare. 

Hare. 
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It is not here ini ended to deal with all the divcrtieida found in the 
small inlcslinc. hnt ralher wilh one type only — the ninlliple ffilse variety. 


CLASSIFICATION OF JEJUNO ILEAL DIVERTICULA. 


Of the diverlienla oeeurrin*; in the jcjnno-ilenm there is no satisfactory 
classification, 'rhe writer would tentatively snoficsl the following as a basis 
from which to work, and one which, with greater knowledge, might be further 
siihdir’iclcd : (1) Mnltiph; false diverlienla : (2) Meekel's diverticula; (3) Con- 
genital enterogenous diverlienla : ( t) Anomalous diverlienla. 

Anomalous Dlvcrliculn. — Taking these in the reverse order, one ^Y 0 uld 
include under the last grouji those irregular sacs which occur along the 
intestine due to (a) the drag of a tumour, (h) the jndl of adhesions, (c) the 
softening resulting from caseous glands or luhcreulomata. Naturally such 
jrouehes may vary in size, shape, |)osilion. and apjiearance. depending upon 
the causative force. No elinieal syndrome can he drawn up for them. They 
may not necessarily recur in individuals true to type, and arc best included 
under the general term 'anomalous’. 

Enterogenous Dlvcrliculn. — This group of diverticula has been dealt with 
in this Jovns.M, very hilly in an excellent arlielc by Arthur Evans. Suffice 
it to say tliat these sacs arise primarily as isolated masses of cells, which 
separate off as small islands from the primitive gut. These islands hy 
becoming vaouolalcd in the centre form cysts, and if later a secondary attach- 
ment is made to the inlcslinc. they jrrodnec diverlienla. Their interest lies 
in the fact tliat they arc composed of a wall similar to the gut, i.e., muscle, 
mucous membrane, goblet cells, etc. Tlicy can occur at almost any pomt 
along the course of tlic small intestine attached to tlic mesenteric or anti- 
mesentcrie border. Their origin helps to exjdain most of those isolated unique 
diverticula rc]iortcd in the literature from time to time. In shape and 
appearance tliey may vary a great deal, yet a common etiology' and pathology 
groups tlicm together and allows them all to be included in the. same sub- 


division. 

Meckel’s Diverticula. — It is said that from a survey' of the vast amount 
of literature and the enormous number of monographs upon the subject le 
unobliteratcd vitello-intcstinal canal has been found in man in about twenty- 
four different forms and stages of obliteration. If one realizes that eaci 
form discovered can have some ten to twenty' possible sequela; and comp j- 
cations, such as inflammation, gangrene, fistula, peritonitis, new grou i 
formation, intestinal obstruction, tuberculous disease, etc., then one has ony, 
by' the simple matliematical procedure of permutation and combination, o 
see how many' clinical forms Meckel’s diverticula can assume to harass e 
surgeon. But as the disease has a constant origin irrespective of the seque a, 
it is put in a class by' itself and will not be referred to further in this aitic e. 

Multiple False Diverticula. — The first group is the most interesting as 
a common pathology exists for the disease in both small and large intes ine^ 
In the small gut the condition is rare ; on going through 5000 case 
in the Roy'al Victoria Hospital, Belfast, only' one other case was 
in addition to that operated upon by' the writer, and the personal case is 
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only one on record where not only the pre-operative but also the post-opera- 
tive radiograms showed the condition. This was possible since all the diver- 
ticula had not been removed. 

The case described is not an isolated example of a ver\' rare disease, but 
rather a typical example of a disease well recognized but as yet receiving 
scant recognition in English text-books or by English writers in general. It 
is interesting to note that for diverticulosis of the large intestine the reverse 
holds good. It would appear to be a disease par excellence of the English- 
speaking people ; certainly the best monographs on this subject are in that 
language. 

Genuine cases of multiple diverticula of the small gut collected from the 
literature, when grouped together, form such a small collection that one is 
forced to realize that the condition is a rare one. Godard, who investigated 
the subject in France, believes that it is particularly rare in his country, and 
Jloreau and ^lurdock writing upon the subject said, “ Result of a post- 
mortem or surgical surprise — in all cases a disease deprived of all clinical 
interest — such for a long time was the total of our knowledge of small intestine 
diverticula." 

Although the first case to be recorded in detail was in 1844 by an 
Englishman, Sir Astley Cooper, it is a noticeable fact that, excepting reports 
of individual cases such as those of Braithwaite and others, little work has 
been done upon the subject by Englishmen. In America .1. T. Case has done 
some excellent work, especially from a radiographical standpoint, while in 
Germany Helvestinc and in France Henri Godard have investigated the condi- 
tion in considerable detail. It is an interesting fact that although Cooper 
described his case in 1844 in the post-mortem of a man who had died of 
cirrhosis of the liver. Chomel in 1710 had mentioned the first duodenal diver- 
ticulum, while diverticulitis of the colon, a much commoner disease, was not 
reported till 1849, and then by Cruveilhier. 

The early cases were all found at post-mortem, but in 1914 Gordinier 
and Sampson discovered the first case in the living. The patient, a woman 
of 45. was suffering from intestinal obstruction due to kinking of the intestine 
at the site of a suppurating diverticulum. Until 1920 not a single case had 
been diagnosed by X rays, and in that year .1. T. Case published two authentic 
examples. It is a noticeable fact that since then liardly six other cases have 
been so diagnosed notwithstanding the great improvement in X-ray technique. 

Jlariti/. — The condition is a rare one. Until 192.3 Sheppe had collected 
30 cases from the literature of eighty years. Of the 20 collected by Watson. 
18 were from post-mortems and 8 from operations. Godard collected 50 
cases in all. and Case claims to have found 70. but some of these would be 
l)laccd by other writers in one of the other subdivisions of jcjuno-ilcal diver- 
ticula. 

Fir(]ucncij . — The real frequency will never be exactly known, as so many 
cases exist unsus])ected owing to an entire absence of clinieal symptoms. 

The small gut is often spoken of as the ‘silent area of the intestinal 
carnal", and when one secs upwards of five feet of jejunum surmounted on 
the mesenteric border bv diverticula each as large as a hen s e";; yi-t without 
syinjitoms. one realizes how true it really is. 
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Adams, wriliiiir in 1020 on (lie siir/jcry of t.iic small intestine, mentioned 
tliat lie had Tiever seen a sin;,de case. 

Nrhilhr Firqurncu.—Thv relative frcfineney of divertieula of one part of 
the alimentary canal as compared with another is variously stated by differ- 
ent writers. The amitomist. patholo^dst. surgeon, and radiologist all give 
figures which differ considcrahly. as might readily he expeeted. Radiology 
is cspeci.ally disa])poinl ing. as will he shown later. 

Cases arc on record, c.g.. .Stevenson's, where, although the gut was known 
to he covered with divert ieii La from the knowledge gained at a previous 
o])cration. yet repealed radiograms showed no diverticular shadows. Conse- 
(juenlly it is e.asily underslomi that the r.adiologist's figures will underestimate 
the frequency of the condition. .As regards the surgeon, his help is called 
in only in those eases diagnosed as such, or when the ease, although unsus- 
jreeted. is found during iai)arotomy. llis figures will thus exclude all those— 
75 per cent of the total —who j)ass to their graves with the disease unsuspected. 
'J'he anatomist's and p.alhologisl's figures similarlv will not give an accurate 
record. 

From the .above it is obvious how difluadt it is to gather true statistics 
and how much one will vary from the other, .although each in itself is a true 
and honest record. It will also help one to nndcrst.and the variations in the 
figures which follow. 

'J’he frccpieney of diverticada of the .alimentary tract is usually considered 
and is generally accepted as oecairring in the following order of frequency: 
(1) Colon; (2) Meckel; {'•]) Duodenum; (f) Pharynx and ocsoph.agus; (5) 
Stomach ; (0) .lejunum. From this it will he seen that the disease. under 
survey is the rarest. 

Larimore and Gr.ah.am's figures show that in .3440 complete intestinal 
opacpie meal examinations diverticada were found in 105 cases : 9 cesophagus, 
3 stomach. 10 duodenum. .3 jejunum. 71 colon. 

.7. T. C.asc in 0.S74 complete ex.aminations found : S5 duodenum, 4 jejun.al, 
1 jcjuno-iic.al, 1.38 colon. And later in 1920. after 10,000 e.xaminations, he 
found 10 eases in all in the small intestine. 

Rciidiardt, in 5000 post-mortems, found .3 eases only, ages 66, 84, anc 
86. In all there had not been any digestive symptoms. Statistics from 
.Johns Hopkins Hospital, Baltimore, show that in 2600 autopsies there uere 
found 13 eases of divertieula of the small intestine ; these presumabl) m 
eluded duodenal, hut excluded Meekel. 

Henri Godard reports the rcsidt of 1.3,069 post-mortems collecte rom 
the Dresden City Hospital, Bender Hygienic Laboratory, and Boston Ut) 
Hospital. There were, apart from 39 eases of hleckel, 16 diverticu a o i 
small intestine. His figures arc not far distant from the 1 per 1000 as quo ec 

by others. ■ i • all : 

Marxer, in a personal series of 1000 X-rays, had 140 diverticu a m < 

.38 duodenal, 6 jejunal, 7 ileal, 6 appendicular, S3 colon. _ 

The discovery of these cases can be divided into three main peiio 

1. Those discovered at post-mortem 1844-1914; this was ^ 

period of safe abdominal exploration. The condition was thougi 
mere curiosity, and as jiresumably the patients had had few, if any, sji 
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it was looked upon as a matter of little importance. Reinhardt’s 3 cases, 
aged 68, 84, and 86, had had no digestive symptoms. 

2. The second period, starting in 1914, was when the disease was dis- 
covered in the course of laparotomy for some other condition, e.g., gall-stones, 
pyloric stenosis, obstruction, etc. (Gordinier and Sampson, the ■writer, et al.) 

3. The third period, starting in 1920, is the present, when, with perfec- 
tion of radiography and its technique, it is hoped to make a firm i^re- 
operative diagnosis more often. 

It will be thus seen that the disease should appeal to all branches of 
the profession, although the treatment of the acquired condition is pre- 
eminently surgical. 

Moynihan, speaking of false diverticula, said, “ the pouches may be 
numerous, rarely larger than a walnut, on the mesenteric side, and because 
of the large orifice do not as a rule retain food for long periods, and do 
not, therefore, often lead to serious complications.” 

jdgc Incidence . — As regards age, if one excludes one or two notable 
examples, the disease is one of old age, 70 and upwards. Case, in his series, 
found the average age for men was 66 and for women 60. 

It is interesting to note that when complications arise they do so at 
an early age and are rarer in the older, so that whilst the uncomplicated 
cases were found chiefij' post mortem and in the elderly, those eases with 
obstruction, inflammation, etc., appeared between the ages of 40 and 60. 

The present case is exceptional in that the patient was 80 years of age. 

Sex Incidence. — There is a preponderance of the male sex. In a series 
of 40 cases there were 29 males to 11 females. In fact, it is interesting to 
see in how many there was an enlargement of the prostate, leading in some 
to ura:mia and death. The associated straining, with its resultant increase in 
abdominal pressure, was thought by many to be the fans et origo ?7iali. but 
when one finds it in a female patient aged 30, as described here, one must 
look for other causes. In any disease found chiefly in men between the ages 
of 60 and 80 a co-existent hypertrophy of the prostate would exist, so that 
it is not safe to consider tliis necessarily a case of cause and effect. 

Ohe.siiij was not mentioned in sufficient eases to allow of a definite state- 
ment. In the personal case recorded the patient outwardly was of average 
luiild. but ber omental and mesenteric fat were very excessive. The leaves 
of the mesentery were separated by about J in. of adipose tissue. 

ANATOMY OF THE SMALL INTESTINE. 

Prior to a study of the pathology of the condition, the anatomical features 
of the small intestine relevant to tlic present condition must be mentioned. 

The small intestine is a long tortiious hollow nuiseular tul)e. Its average 
length is 22 ft. G in. in the male and in the female G in. longer. Extremes 
Vary from a maximum of :31 ft. 10 in. to a minimum of 15 ft. G in. 'I he 
outer wall is regular without sharp folds or saeculations. The diameter 
gradually decreases so that at the lower end it is only one-third of tliat 
at the beginning (Piersol). Four definite coats arc easily distinguished — 
nuieous (or lining). subni\ieous. nuiseular. and serous (or covering). 
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The nineous coat eoiilnins ylaiuls. fokis, jiiul villi which aid its secreting 
and ahsorbinir area. The ejrilheliiim covering the villi is a single laj'er of 
cylindrical cells which airpear striated near the Innicn. In many places 
over the A’illi nniens-proflneing goblet cells share the free surface* Lying 
between the ordinary epithelial elements migratory leucocytes can also 
be seen. 

The stroma or tunica jrropria of the mueous coat resembles lymphoid 
tissue, being composed of a eonneetive-t issue rctieulum containing small 
round cells similar to lymphocytes. This stroma fills the space between the 
glands and forms the core of the villi over Avhieh the epithelium stretches. 
The deepest jmrt. of the mucous coat is oeenjried by a Avcll-marked musciilaris 
mneosic in Avhieh an inner circular and outer longitudinal layer rye clistin- 
guisbablc. Villi are minute projections of the nnieous surface, barely r’isible 
to the naked eye. 'I’hey imparl a velvety a])pearanec to the inner surface 
of the small intestine. 'I’hey arc less nnmerous in the ileum than the 
jejunum. They contain from one to three arteries, r-cins. 'and a lacteal. 



urriai 




lower 




Fig. 1 18. — To illustnito distribution of blood-vossols to the smftll intostmo, text- 

nnd lower portions. A, Fcripliernl tormiimtions ns nctunlly found ; B, As describe m 
books. 


The contents of the latter are jjropellcd along by an involuntary musce 
derived from the submucous coat. _ , 

The Amlvulic connir'cntes are timnsverse folds extending partial y 
the gut. They arc never oblitei-atcd cA'cn rvith distension. They are 
larger on the attached side of the gut than on the free one. In tie a 
site they are often entirelv absent, as also in the lorver ileum. 

The glands of Lieberkiihn arc simple tubular depressions found not o ) 
in the small but in the large intestine also. They are closely set, 
and extend through the thickness of the mucous coat as far as its nius 

Lymiihoid tissue is scattered in solitary nodules or in considerable im 
as Peyer’s patches, found especially in the loiver ileuni. 
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The submucous coat contains blood- 
plexus of ^leissner. It is lax, 
but not sufficiently so to allou- 
displacement of the valvula; 
conniventes. 

The muscular coat is com- 
posed of two layers. The inner 
circular is two to three times 
as thick as the outer longitudi- 
nal layer. The thin longitudinal 
layer, thickest at the free bor- 
der, is often imperfect, especially 
at the attachment of the mesentery. ' 

The entire muscular coat dimin- 

( 

ishes in thickness from above 
downwards. The serous coat 
covers the intestine except at the 
point of attachment of the mes- 
entery, where a bare area is left 
to allow blood-vessels to reach 
the gut. The bare area depends 
upon the amount of fat separat- 
ing the leaves of the mesentery. 
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and lymph-vessels and the nerve 



1 19. — Arteries supplying portion of upper jejunum 
have been injected to show distribution. 

The blood-vessels supply- 
ing the gut {Figs. 118-120) 
are always drawn in an artis- 
tic manner as forming a series 
of arcades {Fig. 118, B) from 
wliich terminal branches arc- 
given off, which would seem 
to bifurcate and to straddle 
thc gut (as a rider would his 
liorsc). giving s\Tnmetrical 
branches to each side of the 
gut. Such in real life is not 
the case. The terminal artery 
leaves the arcade at a dis- 
tance from the gut and passes 
to one side of it. and the nc.xt 
artery sup])lies the opposite- 
side farther along, and so 
forth {Fig. IIS. A). I're- 
ipiently between them a 
sniall artery will he seen to 
su]i])l.v the mesenlerie edc’e. 

Such an arnumement 
licljis to ex])lain the i>osition 
l.T 
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tliat (livcriic’iila take when onec they are prodiieccl. Tlicy tend at first to 
bulge into tlie mesentery. Imt. later fall over the intestine (Fig. 121) to one 
or other side, usuidly to the siinie side as the artery which causes their 
production. 

The nerves supplying the small intestine are derived from the solar 
plexus, and consist of me(hdlate<l and non-mednllatcd fibres from the central 

nervous and sympathetie systems. After piercing 
the longitudinal muscle they help to form the 
intramuseular ple.vus of Auerbach consisting of 
both varieties of fibres and also microscopic sm- 
pathetie ganglia. 'J'he nerves continue obliquely 
through the eirmdar muscle layer and form within 
the submucous coat, the plexus of Meissner. 
I'Vom this latter non-mcdullatcd fibres enter the 
mucous membrane and form periglandular and 
sidrepithelial networks as well as supplying the 
muscular tissue. 

h'rom a study of the anatomical features one 
is anxious to find what difference exists in jejunum 
and ileum, both as regards structure of wall and 
eontent.s. to explain the frequency of these diver- 
ticula in the tipper jejunum as compared with their 
paucity in the ileum. 

Regarding contents there is little difference; 
ii'i.--])mpram to iiiiH- j„ jjjp jcjuiuun tlic coiitcnts arc somewhat more 
of gut and into inC'toiUcry. lluicl, but ill botll ])lclCCS it IS fl lluici SlimV Stream 

which flows along. Regarding gas production, 
without obstruction and stasis this should not exist in the small intestine 
to any extent. 

Comparing the lumina. one finds that the jejunum is three times larger 
than the ileum. Such decrease in diameter adds to the strength of the latter. 
It means that the same amount of longitudinal muscle fibres have to surround 
a smaller tube and therefore can give it a thicker coat. _ 

In the jejunum in many- cases the longitudinal nntsclc is almost vussing 
and certainly divaricated along the mesenteric border, and naturally in cases uni 
much deposit of fat behceen the leaves of the mesentery this divarication wit e 
greater still. 

Although the contents in the jejunum are greater in bulk and 
in iveight than in the ileum — two factors that would help to disten ^ 
gut and also to make it sag towards the pelvis, naturally exerting a grea 
strain and pull upon the attachment of the arteries— the only anatonuca^ 
factors worthy of consideration arc the great thinness of the longitudinal 
and the greater size of the individual arteries supplying the gut. This is cons a 
and w'ell marked. 

The already w'eak portion is still further unsupported by 
thus, as a result, the circular muscle bears the whole stress of 
bow'el, and at the point -where it is pierced b\" the artery -with 
vein, fatty sheath, etc., a point of natural W'eakened resistance is pro 
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PATHOLOGY OF DIVERTICULA. 

The diverticula are thin-walled sacs. A section of the wall at the fundus 
of the sac consists of the mucous membrane of the intestine covered by 
the peritoneum forming one of the leaves of the mesentery. Between the 
two there may be some areolar tissue and fibrous tissue (Fig. 122). In most 
cases there is a marked deposit of fat encasing the sac — a similar finding to 
diverticula in the sigmoid. The presence of such fat is a difficult problem. 
Is it a primary condition and one of the factors concerned in the production 
of the disease ? Has it, by increasing in amount, separated the mesenteiy, 
which separation in turn has caused a longitudinal divarication of the outer 
longitudinal muscle of the gut ? 

If fat is a primary condi- 
tion, then why has the jejunum 
been affected where a deposit of 
fat is rare, while the ileum, 
where the mesentery is nor- 
mally loaded with tabs of fat. 
is usually unaffected ? Is the 
jiresence of this fat a precursor 
of hernia, just as it is in the 
inguinal and femoral regions, 
where, by dilating the canal and 
by subsequent traction, a track 
is formed for the future peri- 
toneal protrusion ? .•^gain, in 
the heart, a diverticulum of the 
ventricle is subsequent to a 
heavy deposit in most cases, 
not only on the surface, but 
also leading between the fibres 
of the cardiac muscle. In diver- 
ticulum of the bladder and 
oesophagus the sac is usually encased with a thick deposit of adipose tissue. 
Or again, is the fat entirely secondary ? Every surgeon has been impressed 
by the heavy deposit of granular fat around a pyonephrotic kidney. .\t the 
moment a gall-bladder is condemned because of opacity in its walls. This 
fat is said to represent past infection. 

Examples could be multiplied. No definite conclusion can be reached 
u]ion this point except that the character of the fat in those cases where it 
is primary is that of true adipose tissue — large clear cells with the nucleus 
in its typical circumferential position, compared with the granular fat found 
in the sccondarv cases, where a rich deposit of leucocytes and small rountl 
cells gives the fat a more elastic and resilient fed. 

.\s has been pointed out. so many of the false diverticula have been 
without signs of inllammation that no cause has been given for the formation 
of a secondary deposit of fat. 

Between the sero-a and mucosa a variable amount of fibrous tissue may 



Fig, 122. — Lou- power. Section of fundus of 
diverticulum. Note absence of intestinal mu.scle, 
but musculnris mucosa? is stiJl present. 
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I)c Ibniul. Its prcseiK-c is ji dim-l indication of inflammalion in the sac, and 
as a result tiic serosa no Ion>ier moves freely iijjon tlic mucous membrane 
and a general liardness can I)c fell. 

The origin of the sac is a j)rojeetion, herniation, or protrusion of the 
mneons membrane at the mescnlerie border (/''/b. ]o.‘}) of the gut through the 
snbstiinec of the mnsele. As shown in the anatomy of the small intestine, 
the longitudinal mnsele is strongest along the antimesentcric border, where 
peristalsis is greatest, and least along the mesenteric border. In addition, 
this .area is unsupported by peritoneum, and if. by the deposition of fat, as 
is usual, the b.are area is further increased .and the mnsele further weakened, 
cither by pressure .atrophy or by its fibre's being divaricated through the fat 
passing inwards. addition;d cause' will be feninel for herniation. 



1 


a 
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X-rny slincloev. 


Kio. Stnges in the 

(Icvelopnicnt of stnnll infos* 
tiiml clivprticuln. 


Such causes e.xpi.aiu the we.'iknc.ss in the longitudinal muscle, whici 
admittedly has weak jjoiuts. but the eireul.ar muscle, which normally surrounds 
the bowel with an equal distribution of its fibres, must also be weakenet* 
In this respect there is some definite relationship with the artery, bee.ause 
the sac occurs at the jmint of jjcnctr.ation of the artery, as can be seen m 
Fig. IS3. Either a channel exists at the point of entry of artery and tern, 
and through this the mucous membrane bulges, in which case of course ic 
circular coat would be pushed aside — -in fact there would be a condensa lou 
of circular muscle on either side of the neck of the sac — or the pull o ic 
artery on the wall or the drag of heavily laden ptosed bowel away rom ' 
fi.xed artery would pull out a conical tube of bowel, in which case it uou 

contain all the layers. i t 'f- is a 

In Fig. 122 it will be seen that no muscle exists, showiiig t la 
genuine pressure rather than a traction diverticulum. Confusion s ou 
arise over the circidar and longitudinal muscle and the muscu aris 
It is clear that even in false diverticula the museularis mucosa; u i ^ P’’ 
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In the larger sacs an occasional strand of muscle can be seen. This is only 
found in the cases where two separate diverticula have become fused, and 
the small band of circular muscle which pre^dously lay between and separated 
them is carried over the top as a thin band, causing a dimple at the tip of 
the sac and making the fundus, instead of globular, somewhat heart-shaped 
(see Fig. 125). 

That such fusion takes place is well recognized. In Boling's case, at the 
first operation the gut was seen to be studded with 250 to .300 diverticula, 
but at a second operation, owing to fusion onU* 5.3 were present although 
individually the average size was greater. Naturally the strap of muscle 
between would now be represented upon the sac as an atrophied band. At 
first appearance the specimen might be mistaken for a case of pneumatosis 
of the small intestine. This rare condition, described by Nitch and later by 
Pugh, includes the presence of air sacs — large and small — in the mesentery,', 
either close to the wall of the gut or passing towards the root of the mesen- 
tery’, and gives the feel of surgical emphysema. The causative force is not 
known ; possibly it is a sequela of aerophagy. There is no connection, how- 
ever, between pneumatosis of the mesentery and false diverticulosis. 

In size the sacs vary’ — anything from a pea to a small orange or apple. 
In the writer’s case the average size was that of a golf ball. The projection, 
although alway’s on the mesenteric side, is not absolutely mid-line. As the sac 
enlarges it grows between the lay’ers of the mesentery’, but sooner or later 
tends to bulge to one or other side (see Fig. 121). This is either : (1) Because 
the sac is following the particular artery which has been the determining 
factor in its production, and this may be on one or other leaf of the mesen- 
tery’ ; or (2) For purely mechanical reasons, as it is easier to accommodate 
the growing sacs in a given area, if they’ take up a position alternately’ on 
cither side of the bowel instead of being side by’ side. In Berry’'s case the 
majority’ fell to the right side of the gut. He considered that owing to the 
obliquity’ of the mesentery there was greater room on the right side than 
on the left to accommodate them. 

Jlention has been made of the relationship of the sacs to the straight 
terminal arteries which supply the bowel arising from the terminal arcade. 
The relationship of these vessels is definite and constant and is the only 
incontestible factor in the etiology of the condition. Hensemann was the 
first to point this out. and proved his point by serial sections. 

The sacs in the uncomplicated cases are empty or contain some fluid 
chy’ine intermixed with air. Inspissation of the contents is rare for many 
reasons — the contents are very fluid, stasis is r.arc. the stoma is large so 
that ingress and egress to contents is easy, peristalsis in the small intestine 
is rapid, etc. In the literature the presence of inspissated ’fa’ces'. gall-stones, 
and malignant growths is mentioned in individual and isolated cases, but 
judging bv the large proportion of sacs in individual instanees — \ip to 500 
in some — and the number of cases without symptoms, it can be readily 
rcali’/.cd that stasis and other complications in these sacs arc rclati\cly rare. 

Naturally conqilieations do arise from time to time, jimb.-ibly owing to 
the enlarging of the sac and to the narrowing of the neck. In the early staec 
the sac is small and the stoma is large in j)roj)ortinn. .\s long as the s.-u- 
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lies ill (lie incscnlcry, imtunilly I he oiieniii'; into the Iiowcl will he at its 
lowest point, and with the patient iiprifflil tlicre will he good gravity or 
dependent drainage. Later, when llie sac hangs over the edge of the gut, 
the nceic gets Icngtliencd out and narrowed, drainage is uphill, and stasis 
will naturally ensue. A lypieal example of fieeal stasis is shown in Watson’s 
ease. 'J'his eomplieation is the exeeplion in siuall-intestinc diverticula but 
almost the rule in the colon. 

Hirsehniann rcjiorts a ease of eaneer starling in the diverticulnm, ami 
Holt a ease where a sarcoma and divert ieidum are associated. There is no 
definite evidence to show which is the primary factor. Diverticulitis and 
peridiverticulitis arc the usual comjilieations leading to localized or generalized 
infection. Kinking and ohstruction arc very ajit to ensue in such cases, 
c.g.. those of (lorilinicr and Sampson. IWaithwailc. Kaspar. the writer, and 
others. Infection around the diverticulum is more frcipicnt in the colon or 
duodenum. Holcsworth rciiorts in this eonneetion an intcre.sting case where 
there was associated with the duodenal divertienla considerable diverticulosis 
of the sigmoid. 'J'hc iiatient died of pancreatic necrosis secondary to inflam- 
mation of the duodenal diverticulum. 

The emptying of the .sacs is dependent upon two factors: (1) gravity, 
and (2) the eontraelion and appro.ximatiou of the leaves of the mesentery. 
This last factor is only free to act as long as the sac is in the mesentery, as 
in the early stages, lint later when it })rolrudc.s through the anterior or 
posterior layer (.see Fig. 1215) it will no longer be so compressed. The question 
of fat again arises. 'The sac can only be compressed if the two leaves of the 
mesentery can be approximated, and this naturally is impossible if a thick 
la.vcr of fat is saudwiehed between. 

The absence of muscle in the wall of these sacs means that they are 
unaffected by the general peristalsis of the gut. The suction or vis a fronie 
of the stream as it Hows jiast may empty them, but they hai’e no driving 
force or vis a irrgo of their own. The absence of muscle in the wall also 
results in the absence of colic, which is a marked feature of all ‘true 
diverticula. 

In the early stages gravity' is sudicient. but later, with kinking of the 
neck, drainage is rendered more diineult and a feeling of fullness and disten 
sion c.xists, and if no adhesions are present the sac can only' empty' by le 
patient’s changing from the standing to the ly'ing position. This explains 
the comfort experienced in many' cases — the writer's 2mtient invariably go 
relieved of this distension by' ly'ing down. With occlusion of the neck, stasi^ 
putrefaction, and gas production arc natural sequehc, clinically' manifes e 
by borbory'gmi, distension, and llatulence. . , 

Regarding the situation of the diverticula, they' may' arise at 
from the duodenojejunal angle to the ileum. When arising at the 
they' cause trouble both as regards diagnosis, in that they' often 
a Haudek’s niche (Hurst, Giii/s Hospital Reports, 1932, March sec ^ ’ 

and also in their surgical treatment. The largest of the sacs are ^ 

the proximal jiortion, but this rule is not absolute, as often one 
the beginning a series of large sacs followed by' smaller ones, but sea 
through the latter at irregular intervals many' large ones. 
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The number is never constant. It may vary from quite a few to perhaps 
500 to 600. There is nothing constant about the cases which give rise to 
symptoms. They may arise in diverticula near the duodenojejunal flexure 
or in ones farther down, and may occur in patients with few diverticula 
as readily as those in whom the small intestine is just studded. They do 
seem to occur more readily in the giant diverticula than in the small ones. 
The sac wall is generally very thin. At operation the fundus can be invagi- 
nated with the finger right into the lumen of the intestine with great ease. 

THEORIES OF CAUSATION. 

For many years it was thought sufficient to classify diverticula into 
congenital and acquired, or true and false, the latter terms depending upon 
the presence or absence of muscle in the wall of the sac. 

Kausch was the first to point out that ‘congenital’ and ‘true’ and 
‘acquired’ and ‘false’ were not synonymous terms. Brandes reported a case 
of acquired diverticula wliich were ‘true’ in that all the wall was present. 
At an early stage it was realized that these diverticula were an acquired 
condition for many reasons : (1) never found in the foetus, (2) never found 
in the young. (3) a disease of the retrogressive period of life. (4) incompatible 
with embryological growth. (5) study of the progress of the disease within the 
same patient, e.g., Boling. Stevenson, et ah, (6) their structure. (7) their incon- 
stancy in size, shape, appearance, situation. (8) absence of other congenital 
defects, etc. — in fact, no brief could be held in favour of the congenital 
theory. On the acceptance of the disease as an acquired condition many 
theories have been produced to explain its occurrence. 

Roth in 1872 formulated the idea that it was a fatty degeneration of 
the tunica muscularis. But why should it attack jejunum rather than ileum ’? 
The patients are not necessarily obese, some are young and healthy (the 
writcr's case, age 30). Histologically there is no proof that the longitudinal 
muscle in the upper jejunum has alone been involved in a fatty degeneration. 

Klebs in 1800 pointed out that there was an arterj’ in relation to the 
sac. He was of the opinion that the cause was the drag of a heavy gut away 
from the fixed vessels, with the formation of traction diverticula. Such diver- 
ticida are all true and contain all the layers of the gut. It is obvious that 
a sac that falls over the edge of the gut cannot have an artery exerting tension 
upon its fundus. 

Hansemann in 1890 examined carefully the relationship of the artery 
to the sac, and by serial sections was able to show that the pouch appeared 
lirxide the artery, and that, although the artery did not draw out the sac. tlic 
sac made use of the channel so formed to bulge through the muscle. He 
considered the causative force was increased intestinal pressure from gas or 
fa-ecs. In sujijiort of his thesis he produced diverticula by inllation. 

t'hlumsky in 1800 repeated Ilansemann's experiments, and dilating the 
gut found it ru]iturcd at the antimesentcric border, and concluded tliat 
the condition was not due to increased intestinal tension. 

Della Palma Modesto blew air into gut <ieiwived of its peritoneum. In 
one ease only did a divertie>d\im appear, and in this the patient had died of 
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tuljcrciilosis. lie eoiieliifled, lliereforo, liinf, lliis disease is only produced in 
the inlestiiic of pcojile suffering from some degenerative disease, c.g., tuber- 
eulosis or old age. or else that there is a congenital predisposition. 

Gisbertz in 1020 mentions this fact -when he reports the case upon rvbich 
he operated under local amesthesia. 'J'he jaitient ivas suffering from tuber- 
(Uiiosis of the Inngs and glands of the ahflomen. He holds that each gut has 
a tendency to form diverlienla and each intestine is a law unto itself. The 
appearance of a sac depends upon the hole in the wall through which the 
vessels pass. He believes that external eirenmstanecs are the exciting cause : 
oeeniration. mode of life — in fact anything which modifies the peristalsis of 
the gut. 

Gj-ascr (ISOO) thinks that \'enons <-ongestion. e.g.. portal obstniction, is 
the deciding factor. 'J’he distended veins, by enlarging the opening in the 
mnselc. produce a /oen.v niinoris rrsiKlnilltr and. as a result, hernia formation. 
Tic found snpiiortcrs in Akerlnnd. Oehnel. Moreau and IMardock, Della Palma 
TIodesto. IValanaba. Dnehni. et nl. 'They held that the disease oceurred 
almost exclusively after the age of 40; it wiis the period of circulatory 
embarrassment and failure. 

Sudsiki in IflOO produced the theory tliat. rather than the vein actively 
distending, it was allowed to do so passively by the diminished resistance 
of the connective tissue. 

Davies-Colley considered that the fat around the vessels and between 
the muscle fibres was the cause. It acted by causing a weak spot in the 
muscular tunic, or by its pressure causing the muscle to atrophy, or by infil- 
trating the muscle reducing its resisting jrower. This helps to explain its 
position in the mesenteric liordcr in the small intestine and in the region of 
the epiploic bodies in the large. Such a theory is not tenable. Fat is much 
more heavily jiresent in the ileum. It is well recognized that the epiploic 
bodies have no part in the eausation of sigmoid diverticula. They contain 
the diverticula because they contain the artery, and the artery is the con- 
ductive forec determining the direetion that the diverticula will take. 

'That ‘atrophy of muscle’ must play an important part, is stressed^ 
many', and Neupert reporting upon a case considered ‘muscle weakness to 
be tlic primary' cause. Doling in his article considers lack of ‘muscle tone 
the most vital factor. 

Traction diverticula arising from tumours, my'omata, hfcmangiomata, ipo^ 
mata, tuberculous glands, etc., arc frequently' quoted, but no serious attemp 
can he made to correlate such cases with the condition under investigation. 

General cachectic states resultant u])on tuberculosis, typhus, c 
osteo-arthritis of the spine, carious teeth, etc., arc said to be more pre^a en 
in those with diverticulitis than in an equal number of individuals of the same 
age used as conti-ols. 

Although Kcibcl and Mall and Lewis and Thy'iig have shown the presenc 
in the very early' foetus of islands of isolated cells which normally' 
but which by' persisting have produced cysts and diverticula, no connec i 
can be claimed between them and the diverticula under e.xamination a 
moment. Such diverticula or cy'sts are included under congenital cner ic 
of enterogenous origin. 
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Nitch described in detail the condition of cystic pneumatosis of the 
mesentery in which there are localized ‘gas bags’ in the mesentery. This, 
although interesting and clinicall}' somewhat similar in appearance to multiple 
diverticula, cannot be considered as an etiological factor. 

In 1923 Helvestine, discussing the condition, concluded that no single 
factor could explain the disease, and decided that the three following factors 
working together were necessary: (1) Traction by mesenteric vessels or 
following adhesions ; (2) Degeneration of intestinal musculature ; (3) Increased 
intra-abdominal pressure. One cannot agree with this : — 

1. Firstly, adhesions can be shomi to be absent in all sacs unless inflam- 
mation has taken place, and in such cases the adhesions have an inhibiting 
influence rather than otherwise upon the growth of the sac. Traction by 
mesenteric vessels does not occur. If so, one would expect to find a vessel 
attached to the fundus of the sac and the artery taut ; also the fundus of the 
sac would consist of all the coats and not mucosa only. 

2. Degeneration of intestinal musculature : VTiy should this involve the 
longitudinal muscle only ? Why only that portion in the mesentery ? ^Ylly 
only in the jejunum and not in the ileum ? 

3. Intra-abdominal pressure ; Such probably was considered as a possible 
cause from the fact that many of the patients had died of enlarged prostate 
with probably vesical tenesmus, many had inguinal herniaj, and many were 
constipated. It has, however, been pointed out on the other hand that many 
had lax patulous abdomens, and, as in the vTiters case — a woman of 30 — 
little straining of any sort could be proved. 

Sheppe modified Helvestine’s views slightly and gave as the three factors : 
(1) Rectal or vesical tenesmus ; (2) Atrophy of inner circular layer of intestinal 
musculature ; (3) Traction of mesenteric vessels due to sclerosis and adhe- 
sions. Of these, the second is especially worthy of note. Degeneration of 
the circular muscle would surely produce a circular bulge involving the circum- 
ference of the gut over the area involved, and could in no way e.xplain a series 
of bulges involving the gut in its longitudinal direction. 

Any theory propounded to explain the origin of these diverticula must, 
if correct, embrace the following facts ; The disease occurs in both sexes, usually 
after -10. but it may be found in patients as young as 30 ; the upper jejunum 
is usually affected and the larger diverticula arc seen nearer the duodenum ; 
there is a definite relationship with the artery, and in several cases a stricture 
further down. 

A fact overlooked by all writers, and one which seems of paramount 
iniportancc, is the anatomical dis-position of the lo7)giiudinal muscle in the upper 
jejunum. It is thinned out. wasted, or almost missing owing to the fact 
that the jejunum has a three times greater eireumfcrence to be covered than 
the ileum. In fact, one might almost say that just as the colon has three 
loiigilndinal t:eni:e. so the jejunum has longitudinal tieni.x- on three sides only. 
This congenital divarication can be still further accentuated by separation 
of the mesenterial leaves by fat. The circular tunic is the only one left tf) 
protect the g>it. and it in turn is pierced by the artery and veins to the gut, 
giving a jwtcntial scat of lowered resistance. In addition the individual 
arteries to the jejunum arc larger th.'ui those to the ileum. I he furtlier 
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fiictor needed is iiiereased pressure siieli as is found in stricture of the gut 
(Godard. .Jefferson. Cooper), (•onstipation. vesical straining, coughing, etc. 

Experimentally the jiroduelion of divcrtienla occurs at these situations 
by increased inlra-inleslinal jmcssurc. aiul the hernia so produced is a false 
one analagous to the sac found clinically. 

One must eonelude that : (1) Inerea.scd intestinal tension, (2) acting along 
tile channel for the .artery, (.‘5) at the point Avherc the longitudinal muscle is 
divaricated, is the causative agent. 

CASE REPORT. 

'J'he following personal ease helps to exemplify the condition. 

Mary U., a .sj)insler of IK) years of age and a sfiop assistant until three years 
previously, was sent from the country to Iiospital will) a diagnosis of perforated 
peptic ulcer. Seen soon after arrival lier abdomen was tender in the epigastrium 
and she had vomited ; hut beyond slight elevation in })ulsc and temperature nothing 
definite could be discovered. Her al)doiiien was not rigid. J.iver dullness was 
present. It was fairly delinite Hint .she liad not bad a perforated ulcer, and as she 
had a history of three pre\’ious attacks it was decided to wait. 

The following day she bad improve<l greatly and bad an opaque meal examina- 
tion which showed " nudtiple obstructions in the small intestine, ? .Adhesions, ?T. B. 

peritonitis”. 'I'wo days later she developed 
acute complete small-intestine obstruction, and 
she was operated upon at once. The upper 
jejunum liiden with fat was studded on the 
mesenteric border with large diverticula; some 
fay fret ween the layers of tlie mesentery, but 
others fell over the edge of the jejunum, some 
on one side and some on the other. 

.At one i)oint a hard mass was found in the 

mesentery from which pus was escaping, and at 

that |)oint the gut was angulated and obstructed. 

Ha|)idlv and carcfullv to prevent peritoneal soil- 
ing tlic writer excised -f ft. of the small intestine 
about (i in. from the duodenojejunal flexure, an 
including, it was thought, all the affected gu . 
.At tlic time further examination of the abdomen 
was impo.ssibic as the intestine hadtobepac'e 
away with meticulous care. Although at e 
time it was thought tliat all the diverticula la 
been removed, subsequent radiogranis s***’"® 
that this was not the case. The patient ma 
an uneventful recovery and since has reniai 

Fit!. 124. — Sketch of hoHol rosoctccl. pcrfcctlv well. . 

Sent of porforntion is onsily scon. 'j'iic most noticeable features were 

enormous deposit of fat. the thinness o ' 
walls of the sacs — with the finger the fundus of each could be inyagma e 
ease into the lumen of the gut — their enormous number, their individua } 
size (average tvas that of a golf-ball), and the relative absence of grave sy 
previously. There were signs of old scars, and from her symptoms it won ‘ ‘ 

that she had had either three previous attacks of peridiverticulitis withou p^^^ 
tion which had settled down, or perforation with localized abscess, which a ‘ 
into the gut and had not given rise to adhesions and obstruction as on i 1 
occasion. , . j-gmoved 

I'lg. 124 gives an idea of the macroscopic appearance of the bove 
at operation. Tlie excised intestine was filled with bismuth sohi iw > 
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radiogram taken {Fig. 125) gives an exact picture of the relationship of diverticula 
to jejunum. It will be noticed that the small 
diverticula have a round fundus, the large ones 
are depressed and dimpled owing to the strap 
of circular muscle mentioned previously. The 
resected specimen measured 4 ft. in length, and 
the upper end started 6 in. from the duodenal 
flexure. Tliere was sufficient tissue to allow a 
satisfactory side-to-side anastomosis to be 
performed. 

Fig. 125, A shows the point of perforation of 
the diverticulum. Since several of the diver- 
ticula lay behind the intestine, the outline is 
ma.sked by the bismuth in the latter. During 
the convalescent period further X-rays were 
taken and it was rather a surprise to find 
further diverticula still present. With the 
co-operation of a willing patient a series of 
these was taken hourly for ten hours, and, 
as a result the appearance of diverticula at 
different times and in different stages of 
emptying has been obtained (Figs. 120-128). 

Some of these show the typical pjTiform or 
globular mass hanging from the intestine. In 
others, where the sac contains the bismuth 
below with gas above, there is the saucer- 
sliaped shadow with a more or less horizontal 
upper surface. 

The patient’s previous historj' showed her 
to he a strong healthy girl up to three years 

ago — fond of tennis, rowing, walking, etc. Since then she had had intermittent 

ill health ; this included a thjToid- 
cctomy two years ago. 

She complained of upper abdo- 
minal pain, pain after food, and 
even Ijeforc food, though pain was 
occasionally cased by light food. 
The pain did not radiate and it had 
recently become almost constant. 
Its usual situation was slightly 
above and to the left of the 
umbilicus. On a few occasions she 
had had night pain, and had given 
up meat, potatoes, and heavy food. 
Her pain suggested in an indefinite 
way a jieptic ulcer, 'riicrc was no 
vomiting as a rule, hut flatulcnee 
and horborygini were a marked 
feature. From being a strong 
healthy girl she had been forced to 
give u]) work altogether. 

During this period of three 
years slic hiui had three very acute 
attacks. In the first, which was 
diagnosed ‘acute g-.istritis". the 
vomiting was so excessive that 
stomach lavage was reported to 
upon sevend (K-ea'ioiis. The seeoiul 
attack was diagno-ed ‘peritoniti'’ 




Fio. 125. — Rndioprrnm of rejected 
specimen filled with barium. Xote 
diverticula present along the concavity 
— mesenteric borrler. A, Perforation. 
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Fic, 127. — Xole thrc<' (llv<»rficiiln from intr^tino (not filled). This \va<> tnken 

four iuid n hnlf hours after ingestion of tlic barium meal. 



Fig. 128.— Ton-nncl-a-half-liour picture. A cliverticulum can bo seen in upper 

quadrant of radiogram opnquo in lower half, gas in upper poi i 
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— sudden severe abdominal pain, ■with abdominal rigidity, etc. She was carried 
home and kept in bed for two months. The third attack was like the second : 
she was admitted to hospital and prepared for operation, but as the attack 
subsided, operation was postponed and she was eventually discharged. 

On physical examination there was little of interest. The abdomen moved 
freely ; there was general tenderness and muscle guarding, but no tumour and 
no free fluid. Liver, kidney, and spleen were not obviously enlarged. There was 
no rigidity. Rectal and vaginal examination were negative. In fact, from her 
sjTnptoms and signs no definite conclusion could be reached. 

SYMPTOMS. 

It has been found impossible to draw up an exact clinical picture of these 
cases with exact text -book signs and symptoms. Such naturally is the case 
in a disease which at the one extreme may be s\Tnptomless, and at the other 
may be producing stnoptoms of the severity of acute intestinal obstruction. 
In the following description of the symptoms an attempt has been made to 
collect and correlate any feature that seems common to all the cases so far 
recorded in the literature. 

Duodenal diverticula are not so serious as colonic, and jejuno-ileal diver- 
ticula are much less serious than either. .lust as these three areas vaiy 
in the gravity of their prognosis, so one finds the vagueness of their symptoms 
bearing a direct relationship. Fully tlrree-quarters of all the recorded cases 
were without symptoms, and in the remaining quarter the symptoms varied 
greatly, depending upon whether the patient had a long period of chronic 
abdominal ill health or was first seen as a surgical emergency. 

Symptoms depend upon closure of the neck with resulting inflammation 
and the production of a closed cyst. In the chronic case the sjTnptoms 
resemble a peptic ulcer in a general way, but, as Frank Smithies pointed 
out in 1020, there is no clear-cut dyspepsia and certainly no periods of 
remission. 

Pain is a marked feature, but never veiy severe, never colicky in charac- 
ter like Stnither's case, where the diverticulum had a muscular wall, and. as 
a result, was capable of producing a pain of intense severity. The pain is 
chiefly epigastric, and passes to the left of the umbilicus and even do'wn the 
left side of the abdomen. It varies %vith the situation, and is due to dissension 
of the sacs. Case, operating upon a patient under local anaesthesia, was able 
by compressing the distended sacs to produce a pain which the patient agreed 
was similar to the original one. Pain in the early stage comes on half an 
hour to three hours after food, but in the advanced stages it is present almost 
all the time. Food, fluids, or alkalis have little or no effect upon the pain. 
Greatest comfort is obtained by lying down. 

Pain is greatly aggravated by coarse food, potatoes, and acid meals. In 
this respect these eases greatly resemble the series of .'51 duodenal diverticula 
described bv Ochncl and .\kcrlund. Such also is found in duodenal ulcer, 
and several patients have had a history of fifteen to sixteen years with the 
])ain worse after meals, and with a nidiation to the shoulder. Shoidder-jjain 
is not a feature, but many of the eases are eomi)lieati-d by an addition.al rliscasc. 
e.".. gall-bladder trouble, etc., the svmptonis from which may tend to mask 
the original condition. 
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}*ro});il)ly the niosL conslanJ niul most iiitcrcslin" feature of the disease 
is- tlie tlatiilfiicc. borhoryomi. {iiirf'liii*;. atul riiiiibling that all suffer from. 
In UsIund'K case the ])atieiit (Ic.scribcf! his ahtloininnl sensation as being like 
‘clothes boilin'' in a pot', /md in limit invailo's ca.se tlic pnticiit had to retire 
to [)rcvcnt Iiis confusion. All c-oniplain of distension, and this was much 
^'i-oalcr witli standing' than lyinj;. and was cased nsnally by eructation of foul 
g'as or sour llnid. 'i'lie nictcorisin and weird noises, being such a feature, are 
one ol tlic liclpfnl points in differentiating tlie disease from a peptic ulcer, 
'i’hc age factor ninst also l)c eonsidcrc'b 'I’lic nicer history has usually started 
before -lO. whilst divertienla are rare till (•{)nsiderab]y after that. Effect of 
alkalis aiul periofls of remission also help, but in most eases diagnosis is cliffi- 
enlt. jind when tire two diseases are eoe.xistenl. as is not infrequent, a tiefinite 
diagnosis clinically is impossible. 

A'omiting is not constant — it wjis a marked feature in sonic cases, e.g., 
those of Rothschild and Case, but variable with others. Nausea is more fre- 
(/nently found. Const ijia I ion is the rule rather than diarrha-a, as compared 
again with duodenal nicer, where tlic hyjiermotility in the colon usually 
ensures a regular iiiovenieiit of the bowels. Two eases vomited blood, but 
this is not mentioned in flic others. In one diarrha-a and constipation alter- 
nated. ‘.Alild prolonged indigestion', ‘bilious attacks', ‘attacks of auto- 
intoxication'. loss of ajipelite. coated tongue, iniukly eoniplcxion, and general 
debility, are meiilioned in many of the eases. 

boss of weight is (jiioted iiy some as an important feature, e.g., Hunt 
and Cook's jiatieiit had lost tJ stone. MaeKcehnic's jiatient was very emaciated, 
hut others, e.g.. Rothseliild. point out spceilieally no loss of rveight, and the 
writer's ease had aetnally gained. One feels tliat any change in weight in 
these eases is not tiic result of the disease, but depends upon the liberality 
or otherwise of the diet ))ermittcd. , . 

That mcl.-ena is a marked feature is stressed greatly by Continenta 
writers, especially tlie .Scandinavians. The jiaticnts of Hunt and Coo', 
Rothschild, and itIaeKcehnic all showed this condition. Usland in his case 
was able to show a venous jilexus in one of the sacs actually bleeding at tie 
time of operation. Tiic bleeding was very severe in Hartimg s patient. 

Great care is required to separate the symptoms of the diverticula 
from those of some other coexisting disease. In 1021 Terry and dingier co ec 

10 eases of jejunal diverticula. Of these one occurred at the duodenojejnna 

flexure, blit in only 3 were the symptoms attributable to the di^erticu a-^^ 
The fractional test-meal is reported by Oehnel to have failed as ^ 
aid to a diagnosis, but as any one writer gets so few examples of sue ^ 
disease, no sunicieiit series can be obtained on which to form a e 
estimate of its value. . , 

There is no constancy' in the coexisting diseases. Gisbertz^ cas^^ 
tuberculosis of the lungs and abdominal glands ; many- of the 
uraemia, others duodenal ulcer, gall-stones, etc., so that no dehm e 

i-elationship could be established. clinic^i^ 

The above series of symiptonis merely' accentuate the fact t la 
syndrome is known to include all the cases. The very vagueness o 
dition is one reason for adding to its interest. 
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RADIOLOGY. 

In 1914 Forssell (radiologist) discovered by barium meal, and Key 
(surgeon) confirmed by operation, the presence of a duodenal diverticulum. 
This was the first recorded case of a definite pre-operative diagnosis in the 
history of the disease. It was not till 1920 that Case (Battle Creek) was able 
to find the first jejunal diverticulum and to confirm it by operation. In an 
excellent article he described 5 such cases. The radiological evidence cannot 
be doubted, but only 2 had subsequently laparatomy to verify their presence. 

In the somewhat similar cases of Boling and Stevenson, the abdomen 
was opened and intestines with 150 to 250 diverticula were seen ; no resection 
was jDerformed, and yet in both cases no sign of the diverticula appeared 
radiographically although repeated X-rays were taken with the knowledge 
that the diverticula were present. Braithwaite and Berry had positive 
results in their cases only after difficulty. Heidecker in 1926, and Tengwall 
in 1930, also claim positive X-ray results, the latter only after repeated 
pictures had given negative results. 

In 1924 Baastrup reported a case where the diagnosis had been made 
after X-ray examination. His case, although interesting, was a single traetion 
diverticulum due to the presence of softening tuberculous glands, and as such 
should not be included under multiple false diverticula. 

Gisbertz in 1929 reported an interesting case. The operation, although 
performed with great care under local ana:sthesia, was unsuccessful. The 
chief interest lay in the pre-operative X-ray diagnosis. C. Orbaan also 
records in a Dutch paper a case diagnosed radiologically. Such a small list 
makes one realize either how difficult the cases are to radiograph or how neces- 
sary is some further improvement in technique. 

In the UTiter’s case the shadows seen in the pre-operative picture were 
recognized only after operation as diverticula, as the eye then knew what was 
to be expected. Incidentally the condition was unsuspected by the -Nyriter. 
In the series of photographs taken after the operation the shadows assume 
the typical appearance. This series is unique in that it shows diverticula 
at hourly inter\'als and in different degrees of fullness. Case, describing his 
radiograms says, “ the findings present an interesting relief from the monotony 
of everyday life ”. 

Infinite patience on the part of the radiographer is required in taking 
the series of photographs, in timing the pieture correctly, and in placing the 
patient at the correct angle. In reading the radiogram considerable skiU 
and knowledge of the normal and an appreciation of super-position are 
required. A large meal bv its bulk will obscure the picture and by its 
weight M’ill drag the stomaeh down into the pelvis if the patient is stand- 
ing, or into one or other of the paravertebral groves if the patient is supine. 
Hence a small meal. 

A series of pictures at hourly inters'als will show the constancy of a 
shadow, and if two films are superimposed, the fixity of the part can be seen. 
-A twenty-four hour picture often will show the shadow still present ; the lack 
of muscle in the wall of the divertieulum naturally means very sluggish 
emptying. 
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A ])rclimiii;irv X-niy willioiil hismiitli is recotiinicnclccl in all cases in the 
hope that the small saes will he seen filled with air or jras, and by the shape 
of the rounded marftin a diagnosis he made. Sueh has never been successful 
With a barium or bismuth meal the typhud shadow of a diverticulum is either 
a round or jrear-shajjed shadow eommunieating with the gut. As the latter 
is usually empty, a series of sueh shiidows side Iry side is tvpical Uee 
Fig. 127). 

The other form that the divert ieidum lUiiy take is that of an opaque 
scmic-irele or D (with the straight line horizontal) and above this a similar 

shadow filled with air. The two portions are 
separated by a horizontal line, similar to what 
one would expect to find from a balloon partially 
filled with a heavy fluid below and gas above. 
Fig. 120 shows the eondition diagramatically. 
^\’hen sueh a ]»ieture is positive a definite diagnosis 
is simple, but it is disheartening to see intestine 
studded with divert ieula and yet with radiography 
to obtain a negative result eaeh time. 

Tberc are two or three possible explanations 
I'lii. ijn. — 'i’<i I'sptiiiii till' this: 

s„ur.Mphm.eU sh.uU.ws, [,\jicr divcrticuhi arc still in the mesentery, 

i.e.. alt ached to the upper margin of the gut, ann 
lienee do not fill : filling in such eases could only be obtained by placing the 
patient in the Trendelenburg position. 

2. The diverticula, either large or small, arc alrcniitj Jilied with some 
other medium which must first Ire displaced ; abdominal massage might 
help to fill the sacs. Such a possibility is rare, as at ojicration the sacs are 
usually entirely or jiartially empty. 

S. The diverticula have become so large that, 
hanging down on cither side of the gut, the neck 
is kinked and entrance is cut off. This also is 
unlikely, as the stoma will usually admit one linger 
and even two with case. 

The writer’s ease is an example of the dis- 
appointing results of X rays. Fig. 125 shows the 
4 ft. of intestine removed and filled with bismuth, 
and yet Fig. 127, taken before ojicration, gives no 
indication of the presence of diverticula to such 
an extensive degree. Fig- 

. 1 • • 1 fHn'icultv in dmorentmtinj, 

With a diverticidum at the duodenojejunal ihe si.ndo; of . » 

flexure, difTicultics arise. First, on an antero- JlonojofS *floxiire "diwr- 

joostcrior view the stomach, if filled with an opaque tiouium. Hurst) 

meal, may entirely mask the condition by cover- ^ 

ing up the smaller shadow. Secondly, a jDerforating gastric ulcei maj p^^^^ 
cluce a Haudek’s niche almost identical in appearance to the duo 
flexure shado^v. This has been pointed out by De Quervaiip y 
at considerable length, and recently (1932) by Hurst in Guy s Jiospi a 
{Fig. 130). The first difficulty can be overcome by a true lateral or p* 
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lateral picture ; but the second difficulty can only be overcome by screening 
the patient. A Haudek's niche fills at once from the stomach meal, a 
duodenal or duodenojejunal flexure diverticulum is only seen when the meal 
has passed through the pylorus. A further picture taken after emptying and 
even up to twenty-four hours may still show a shadow. This may happen in 
any of the conditions and is of no value in making a differential diagnosis. 

It is interesting to note that just as jejunal diverticula is a rare condition, 
its X-ray diagnosis is very much rarer. In duodenal diverticula the reverse 
holds good. It is diagnosed much more frequently in the X-ray room than 
in the operating theatre. 

The most frequent errors in reading the radiogram of jejunal diverticula 
consist in considering the condition one of: (1) Gastric ulcer with Haudek’s 
niche : (2) Generalized adhesions — tuberculous or otherwise ; (.3) Ptosis. 

TREATMENT. 

It is generally agreed that in 75 per cent of all eases the disease is symptom- 
less. It thus passes undiagnosed or even unsuspected and is only found 
fortuitously at a post-mortem examination. In such cases the question of 
treatment naturally does not arise. In the majority of the early recorded 
cases the patients had died in old age and had spent a life free from major 
abdominal discomfort. The ages in Reinhardt’s three cases were 64, 84, and 
86. In all three there never had been any digestive symptoms at all, 

A more difficult problem is the case where the condition is discovered 
during laparotomy for some other disease, e.g., gall-stones (Rothschild) or 
duodenal ulcer (Usland), or where a diagnosis has been made during a routine 
intestinal opaque meal examination. 

Take the latter case first. Is it fair to subject the patient, usually 
elderly, to an operation which is not easy to perform, which is attended with 
considerable risk, and which, when the abdomen is opened, it may be impos- 
sible to complete satisfactorily ? When one realizes that the majority pass 
through life without complications and that complications when they do 
occur have rarely been fatal, one cannot hesitate to postpone operation, with 
the understanding from the patient that he will keep under regular super- 
vision every six months and report progress if any. 

The former case is different. The abdomen is open, and it is now 
a personal matter for the surgeon. With a relatively young patient, with a 
competent surgeon, with diverticula localized to a limited area of intestine, 
resection of the affected portion probably is the correct procedure. K this 
is successful a perfect result may be expected, but in all cases a careful 
examination of the intestine below must be made to exclude a stricture. Such 
is found to exist in many cases, e.g.. Sir Astley Cooper's original case ; Henri 
Godard discovered a contracted scar in the ileum, where the patient had had 
the intestine caught in a strangulated femoral hernia. Geoffrey Jefferson 
was forced to do a double cnterectomy not only of the area affected with 
diverticula but also the constricted portion below. 

In all cases where symptoms, even if mild, have definitely originated 
from the diverticula, operation is advisable. In at least two cases the 
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abclonicn was oiiciicd wlu'ii l,lu: syinjiloms wcro mild, and when the condition 
was discovered it. was thoufrht to he iiK)])era!)]c and notliing was done. In 
botli of these tlic patient, returned later with aggravated symptoms. Enter- 
cetoniy was ])crfornied with eomplcle .sueeess. 

In Stevenson's ease the jiaticnl. returned after two years, and several 
feet of the intestine with l.ol divertienia were removed, with complete cure. 
Iloling's ease was interesting in that at the first operation there appeared 
sonic ‘itiO divertienia. but at the second operation when a successful enter- 
cetoniy was jierforined there were found to be only 5:3. Obviously fusion 
and eoalcsecnee had taken jihiee to reduee their number. 

In all eases where the divert ietda are causing symptoms, even mild, 
operation is advisable, as it is noticed that jiraetieally all the patients in 
whom a major calamity, such as jierfonition or intestinal obstruction, super- 
vened later had bad a definite ])rcvious history. 

Regarding the operative measures available in the uncomplicated case, 
the tcclmirpie of ehoiec is eomjilctc removal of the affected area with restora- 
tion of the continuity of the gut. In the writer's ease the junction was of 
the sidc-lo-side varictv, as it was considered that the stoma in an end-to-end 


union might, on healing, contract and jiroduec a slight contraction ring or 
stricture. This probably would not be sufiieicnt in tlic normal individual to 
cause symptoms, but in a patient with a tendency already to form diverticula 
it might be the starting-])oint for further troidile. This is probably a small 
point, as most of the eases where teehniejue was stated had an end-to-end 
anastomosis and the result seems to have been e.vecllcnt. 

.\t the u])per end dillieulty often arises, as the jejunal diverticula ma) 
be represented at the duodenojejunal flexure by other diverticula and even 
the duodenum itself may be involved. .As a result healthy intestine cannot 
be obtained. This dillieulty has been overcome by Rothschild and others 
by jierforming a gastrojejunostomy and using the opening into the dher 


tieulum to form the new stoma between stomach and jejunum. 

In other eases, e.g.. Rraithwaite's. where resection was at first considere 
impossible, a short circuit was iicrformcd. This, like all operations deuse 
for two jmrposcs. was a failure. If the short circuit works Avell, the loop oes 
not drain, and if the looji drains well, the short circuit does not function, u 
Rraithwaite's ease rdtimately a resection was performed with good resu s 
IMinor operations, such as removal of individual sacs, pleating, iu o 
strengthening of the wall, etc., arc recommended ; but when perhaps up 


500 sacs may be present, and where the appearance of the sac is 


reallv a result 


or symptom of the disease, such ojjcrations naturally will be left for t le 
ctical surgeon and for the text-books. Such treatment is indicatec ^ 
single diverticulum of the congenital variety, such as iMeckel s, wheie am 


tion with infolding gives a permanent result. 

The extent of small intestine that can be resected without a ec 
health of the patient has not definitely been decided upon. It must 
bered that jejunum is more valuable than ileum on account of its a 
surface. Adams estimated that 7 ft. of jejunum or 12 ft. of i mini ^ 

removed without disturbing the patient materially. In 1910 ^ 3 j,d 

man of 61 removed 17 ft. 9 in. of small intestine. The patient Ine 
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a half years and died subsequently of marasmus due to failure of fat absorp- 
tion. The normal average length of small intestine is 22 ft., but the extremes 
vary from 15 to 30 ft., so that the important factor is not how much is removed, 
but how much remains. In animal experiments it is found that in dogs 50 
per cent can be removed with safety. In such cases it is found that villi and 
mucosa hypertrophy considerably. As a general rule in man. if more than 
two-fifths of the entire small gut is involved, resection may be considered 
impossible. 

It is readily realizable that spontaneous cure or recover},' is impossible in 
these cases which are due to the absence of muscle in the wall of the sac. 
With all mucous hernisc, where the distension of the gut and sac acts as 
a vis a fronte distending the sac, and the adhesions on the exterior act as a 
vis a tergo preventing recoil, the disease is progressive. Thus in the case of 
those patients in whom operation is refused or contra-indicated, some regular 
mode of life must be advocated. In many cases the symptoms closely 
resembled a duodenal ulcer, and the restricted, alkaline, carbohydrate diet 
with which they were treated seemed to suit. All complained that rough 
food, potatoes, and meals with a residue did not agree. Small meals and 
often are most satisfactory. For the flatulence and borborygmi, alkalis and 
carminatives are of no assistance, as the gas is lying in a pouch, cut off from 
the main current of the intestinal tract by the fact that the neck of the 
diverticulum is kinked with the patient in the upright position. 

Rest for half to one hour with the patient horizontal gives good postural 
drainage. In the writer’s case rest in bed was a certain cure. At first sight 
it would appear useless to consider diet in these cases, as presumably well- 
mi.xed chyme leaves the stomach soon after a meal, and in three hours should 
have entirely passed along. This is so in the healthy intestine, and gas forma- 
tion — ^the result of putrefaction or cellulose digestion after a period of hours 
— has not had time to occur. In the patient with diverticula the food gets 
into the sac, and, with the neck of the sac kinked, exit is impossible, and with 
stasis after many hours the sequela; are obvious. 

The non-operative treatment should include : — 

1. Rest after meals or at regular inter\'als during the day — prone or 
supine. 

2. Small light nutritious meals, the ingredients to have as small a 
residue as possible. 

3. Alkalis and bismuth will prevent a too acid and irritating medium 
coming in contact with the mucosa in the diverticula, already reddened and 
inflamed with stasis and bacterial infection. 

4. Olive oil will act similarly to Xo. 3. 

5. Charkaolin or charcoal in some of its forms will act in conjunction 
with the above and aid in gas absorption. 

0. Abdominal binder or massage may be tried. 

T. Gaseous and aerated drinks to be avoided, and fluids to be taken 
between meals. 

8. Straining is to be avoided — urinary straining, straining at stool, heavy 
physical work. etc. It is noteworthy how many of the patients had enlarged 
prostate, hcrniic, etc. 
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n. Belladonna or atropine is reeonnnciuled on the assumption that 
spasm of tlic intestine exists whieh may compress tlic neck of the diverticula. 

]0. Intestinal antiseptics, e.»f.. dimol, etc., if believed in by the physician, 
may be "ivcn. 

In the emerfjeney ease no elear-ent teehnirpic can be followed. Each 
case is a h'nv nnlo itself and has to be treated upon its own individual merits. 



Kic. Ull.— Out and <livortirtila fiHotl witlj solution. 


n 

f 



Pig, 132. — -To sliow divorticulii produced by distending jejunum uitb oNjgcn. 

With perforation, Avith intestinal obstruction, Avitli fistula 
and hvith ncAv groAA'th, the super-added comjdication must first be treate 
the disease proper dealt with later. 

In conclusion, only one case in every four needs surgical tieatmen ■ 
operation of choice is resection of the entire area unless too extensne 
this is impossible, short-circuit, drainage, or plastic operations m 
attempted, although not as a rule attended with satisfactory resu s. 
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EXPERIMENTAL WORK. 

The -RTiter attempted to produce diverticula in the gut by distension 
alone. The material used ■was fresh post-mortem gut, and the distending 
medium -was either a thin bismuth solution passed in under pressure by means 
of a Higginson’s syringe, or else oxygen released gradually from a cylinder. 
With careful and gradual distension diverticula can be produced readily, and 



Fig, 133, — Artificially produced diverticula. Xote eacli is related to an arterj'. Bismuth 
has been passed througli the intestine prior to distension with oxygen. Forceps prevent the 
gas escaping. 




4 


Fig. 134. — Diverticula are small, but their relationship to the mesenteric arteries is noticeable. 

from this work the interesting fact resulted that equal distension in the 
jejunum, ileum, and colon produced diverticula in the jejunum only — which 
supports clinical facts entirely. .Although diverticula are admittedly common 
in the colon, it is not held by many at the moment that they are the result 
of distension, which jejunal diverticula undoubtedly are. 
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Tlu‘ Ix'sl i)iclurfs of tlicsc (“xpcriiiK-iit.-iI divcrtifiila were obtained bv 
first filliiiff llic willi n lliiii .soliilioii of hismiilli and allowing it to runout 
bcd'oir tlic gut was distended M'ith oxygen. 'J’liis method allows a clear delin- 
eation of the nnieoiis nienil)rane and shows that the diverticula produced are 
in reality hernia' of the inneons nienihrane through tiienuiselc. /'Vg. ISlisan 
exanii)le of the arlilieial diverlienla tilled with i)ismnth, 7'bg, 1 32 sboMs tlie 
gut. filled with oxygen. Avhile /'’/g.v. lll.'t and 131 show in addition the fact that 
these .'irtitieial diverlienla resemble Ihost; found clinically in almost everv 
respect : (1) Most easily produced in the upper jejimmn ; (2) Always along the 
mesenteric border ami between the leaves of the mesentery; (3) The sacs 
consist of mneons membrane only : (1) T//n/ arc all rrlalrd to an arlerij. 

(Jradnal distension sneh as the above, no nnittcr how often repeated, 
.'ihvays gix-es the sjime results. .Some workers ha\-c fried massive distension 
of the colon and reetnm in living dogs, but this w.as without result, as one 
would expect, for it is otdy jejunal divert i<'nla which arc essentially the result 
of distension, .as compared to eohmie. which are the result of spasm. 


CONCLUSIONS. 

.•\n attempt has been m.ade to show the pathology. .symj)tonis, and treat- 
ment of that rare condition in which the upper small intestine is studded with 
multiple false diverticula, 'i’he theories regarding the causation and produc- 
tion of such protrusions arc considered, and a proposition is formulated, based 
upon the study of personal elinie.al m.'iterial and personal experimental work. 


I wish to record my thanks to my chief. Professor Fullerton, for permission 
to opcr/ife upon .■ind publish the case described, which occurred in his wards; 
for his ads'iee so readily given at all limes ; and for his kindly criticism which 
has ever been an ineeulivo and stinudus to me to do better work. I am 
indebted to Dr. Dixon Doyd for his work in injecting the arteries; to 
Mr. W. A. C. McConncI for his outline drawings ; and to Jlr. Leman, of t re 
Radiography Department in the Royal Victoria Hospital, Belfast, for Ins 
invaluable assistance so willinglv given at all times. 
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A CASE OF LIPOMA OF THE MESENTERY. 

Bv I'HAN’K d'ABBICU, 

itnsriT.M., thiimin’okam. 

LI^o^rA’^.\ of lli(> niosfiilt'ry .‘in; cliissific-d by Crabtree^ among the retro- 
peritoneal fatly limioiirs. 'I'liese are usually said to arise from the perirenal 
fat, but may also originate in fatly tissue in the renal eapsule. in the intestinal 
mesentery, or in the omentum. 

\'on ^Vahleudorf r(•\•ie^ved Iti.T c.-ises of retroperitoneal lipomata and 
found that -Ki ])er cent of them were jnire h'lromata and .14 per cent were 
nrixed lunuuirs eoivtaining (ibrous tissue. The latter arc now eonsklerecl to 
be sareomalous in nature and not to be true liiromata. 

True lipomata of the mesentery are A'ery rare, and therefore the case 
recorded below may be of interest. Damireiither- rcjrorts a case where the 
whole of the mesentery was infiltrated by a diffuse mass of lipomatous tissue 
in which the abdominal wall was not adipose but showed a remarkable 
atrojrhy of the abdominal museles. Giampaoli® reported two eases of mesen- 
terie liijomala in lOlO and Alton' another in 102]. 

The central areas in a fatty tumour arc very liable to necrosis from poor 
blood-supjrly. 'J’hc oeeurrenee of necrosis is said to give rise to fever, chills, 
and jrain. but although the central jiortion of the tumour was necrotic in this 
ease no febrile symptoms were apjrarcnt, 

IIisTOiiY. — A. 11.. a tube-worker, 22 years of age, was sent up to the 
Queen's ITosjrilid. llirmingliam. with a diagnosis of subacute appendicitis. 
He had been eomjrlaining of periodic attacks of pain in the stomach during 
the previous four months. These attacks, he said, were brought on y 
certain foods, such as fruit, cur rant-bread, or jrarsley sauce. The pain mss 
cicseribed as a dull ache in the centre of tbc abdomen; it was not seiere 
and disappeared after about half an hour. Three weeks before admission le 
had an attack of severe pain after eating bananas, this time accompanie 
by nausea which lasted an hour and a half. Two days before admission e 
received a slight blow in the abdomen from the handle of a gramop lone le 
was winding. This was sullicient to bring on an attack of abdomina pain, 
vdiich gradually subsided in the evening, but recurred the next ay 
became gradually more severe, until admission to the Queen s Hospi a 
the evening of Nov. 1, 1932. . , 

On Examination. — The jiatient was found to be afebrile, but t le a^_^ 
minal muscles ivere rigid and he ivas rolling about in bed with pain, 
examination diflicult. A central abdominal distension was appar® 
some visible peristalsis. Two enemata were given, the first producing 
result and the seeond none at all. A diagnosis of acute sma m 
obstruetion ivas made. 
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Opeuatiox. — An exploration was carried out through a right paramedian 
sub-umbilical incision. On opening the peritoneum an excess of free fluid 
was found and a tumour about the size of a large grape-fruit was encountered 
growing in between the layers of the mesenteiy of the small intestine. The 
gut surrounding it was stretched over its surface and closely applied to it 
anteriorly. The gut in relation to it had undergone a partial torsion and 



Fig. 135. — Showing the tumour and gut removed at operation. 


was bluish in colour but viable. It was feared that attempts at enucleation 
niiglit damage the blood-supply of an already weakened gut and so a wedge 
of mesentery containing the tumour, together with about 3h ft. of gut in 
relation to it. was excised and an end-to-end anastomosis performed. To 
prevent undue tension on the line of junction a further side-to-side anastomosis 
was made between portions of gut above and below, and the abdomen there- 
after closed without drainage. 
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Sri’..si'.(iri;Ni' I’liociir.ss. -TI k* jialicnt nifidc Jiii iiiiiiitcrruptccl recovery. 
Ilis bowels jielcd willioid nid I lie dsiy aflcr ojioration, and wlicn lie began 
to take a lij,dit diet bis bowel aelioii was at first (for .seven days) a little loose, 
but tills beeanie noniial and regular at the end of that time. He left the 
hospital three weeks after admission, has returned to work, and continued 
in flood health ever since. 

P.vriioi.ocic.M. Hi'.i’oiri'. -.A section from the surface of the tumour, 
which was jireserved in its entirety, was taken and re])ortcd on by Professor 
Ilaswell Wilson as showiiif; lipomatons tissue with areas of necrosis. To 
y-erifv the diaffiiosis of lipoma a deeper section was taken later from the centre 
of the tumour, and was reported on on ])ee. 17 as follows : “ Sections from the 
deeper jiarl of the firowth showed the same appearances as those formerly 
described, viz., a lipoma with areas of necrosis". 

'Pile aeeompanyini' illustration (/'Vi,'- HVa) shows the tiimonr and gut 
removed at operation. 'I'here are whitish areas around the circumference 
of the lipoma which were due to rupture and diffusion of the contents of the 
lacteal vessels and presented a remarkable pietiirc at o]icration. The lower 
part of the tumour shows an area wliere necrosis had reached the surface. 

I wish to thank Mr. Sankey. at whose direction I operated on this case, 
for permission to report it. 
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OCCUPATIONAL ANEURYSM OF THE PALMAR ARTERIES.* 

By D. STEWART MIDDLETON, 

HON. SUP.GEON, THE CHURCH OF SCOTLAND DEACONESS HOSFITAL ; HON. ASSISTANT SURGEON, 

THE EDINBURGH BOVAL INFIRMARY. 

A suE'^TEY of the literature of aneurj-sms of the palmar arteries yields records 
of 70 indubitable cases. Some references of older authors could not be traced, 
and some cases have been discarded on account of insufficiency of detail. 

Like aneurysms elsewhere, those of the palmar arteries may be di\'ided 
into false, of which there were 54 cases, and true aneim-sms, of which 16 
require consideration. The false aneurj’sms, usually referred to by the too 
inclusive and therefore somewhat misleading term ‘traumatic aneurv'sm’, 
resulted from punctured wounds of the hand, with a solitary' e.xception when 
the aneurysm followed the subcutaneous rupture of an arter\' during reduction 
of a metacarpo-phalangeal dislocation of the thumb. This t}'pe of palmar 
aneurysm, following transfixion or laeeration. does not come further within 
the purview of the present communication. 

True aneur\^sm, a single, localized ectasia of one of the palmar arteries, 
is of relatively rare occurrence, and the majority of such cases seem to be 
traumatic in origin. A single case is recorded*® in which the arterial affection, 
associated with subacute endocarditis, was considered to have followed the 
blocking of the vessel by an embolus. The likelihood of such an occurrence 
Seems doubtful. 

Where no ob%'ious cause can be assigned, aneuiv'sm of the palmar arteries 
has been termed ‘spontaneous’. Only two cases of this variety are forth- 
coming, that of Griffiths,® an aneurysm of the ulnar arter\' in a young woman, 
and that of Reid,*® where the aneurysm was not palmar but occurred on the 
back of the hand in a tobacco-dealer. Apart from these cases in which 
investigation failed to find adequate explanation for the aneurysm there are 
those which more nearly concern this paper, being traumatic in origin, though 
not dependent on an open wound. There are two varieties, both occupational, 
one acute and due to a single definite contusion, the other of more delaved 
and gradual development, the result of repeated minor injuiv'. 

Of the acute traumatic aneurysm of the palmar arteries, eight cases are 
recorded, *‘’’ *®- **• *®- **• *® of which the following three may be abbreviated 
as types : — 

W. Robertson*® in 1897 described the case of a railway fireman at Perth, aged 18, 
who dealt the ’injector' of his engine a blow with the palm of his left hand, suffering 
considerable pain as a result. .An aneurj'sm, probably of the ulnar arterj- in the 
hypothenar region, was noticed five months later. 


From the Department of Suigciy, University of Edinburgh. 
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1). H. Holiinson'" i)l!i(rs on roconi the ciisc. in Kansas City, of a railway switch- 
man who Iiad also hccn a |)ri/.<‘li"liUT. lie si nick the lap of an air-hose with the 
lialni of the n'elit hand and felt severe pain radiate to the fiiif'ers. One month later he 
came under treatment for an anenrysni of the deej) ])alniar arch. 

UeftnauU and Ifonrrnl-Kaeontnre’’ published the case of a second master gunner 
in the h'reneh navy. af;ed :17 years. l)nrin>: (irini; practice the breech of his sun 
jannned and he dealt it several hard blows with the palm of his left hand in order 
to free it. He felt pain in the hypothenar regdon at the time, and three weeks 
later he was admitted to a naval hospital with an aneurysm of the hypothenar 
extremity of the snperlieial palmar arch. 

'J'lic more slrictly occii|)af ioiial palmar aneurysms, wifli wiiich this paper 
is particularly concerned, are of tlial type which succeed prolonged and 
freijiientiy reeiirriiio minor traumata, the Iranma being, as a rule, incidental 
to the individnars work. 'J’his type- best merits the term ‘occupational’ 
aneurysm, and of it only six cases are on recrirfl. Of these a short individual 
summary is of interest ; — 

flnattani.'--ln ITTli there wnis published what aiijiears to he the earliest fully 
recorded ease of aneurysm of the nlnar artery In the jialm. The side affected is not 
specified. ."More reeeni writers refer to the affected individual as ‘coachman’® and 
attribute the anenrysni to the recurring trauma of handling reins and whip. Setting 
aside the fact that in 177:2 throiighoiit Continental Enrojie it was universal to ride 
})oslilion und not drive from tlie box. a study of JJriehsen's classic translation from 
the original Katin of (liiattani's pajier- makes this man's real occupation clear. The 
passage in (luestion runs as follows; "A groom, .Joliimnes Perisius by name, a 
Roman. 4.'5 years of age, of a sanguineous temperament, a great wine drinker and 
now llic horse-keeper of tlie most excellent Illaripiis Angelo Gabrielli.” Neither 
licre nor elsewhere in the translation is there any mention of reins or whip, and 
llic aiitlior does not draw attention to any chronic trauma to wliicli the man was 
exposed. It apiiears reasonahle. however, to sujipose tliat a Roman groom in 1772 
would he ex|)osed to a eonsideralde amount of arduous manual toil, and the case is 
therefore included here among the group of •occiipationar aneurysms. 

i\Iorcstin.'- — .V carter, aged -i;), whose work entailed the liandling of many 
large and heavy boxes, developed a left ulnar aneurysm in the palm. The 
concludes that the aneurysm is attributable to the man's occupation combined lu > 
a possible arterial degeneration due to an alcoholic disposition. 

Duvernoy.' — A hlaeksmitli. aged ;»(). developed an aneurysm of the thenar 
extremity of the rigid superficial palmar arch attributed to the repeated traum 
of swinging a heavy hainmcr. 

IMauclaire.” — A joiner acquired an aneurysm of the right superficial palmar 
arch as a result of the frequent use of a hand-plane. 

Lojars." — A book-carrier, aged '.Iti, dcvclojjcd an aneurysm in the 
region, caused apparently' by' the trauma of llic edges and corners of the pi 
books which he carried for a livcliliood. 

Marques and IMarqucs.” — An aneurysm of the right deep palmar arch resulte 
from the recurring trauma of the implements used by an agricultural laboure . 

To these records I am enabled to contribute the tivo following cases . 

Case 1. — A male, aged 3S j'ears, attended the Surgical 
Department of the Edinburgh Royal Infirmary' toivards the end of 1 
■was a healthy' man in all respects save for the loss of his right leg uriUo 
rvar. His Wassermann blood-reaction was negati^'e. 
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During ten and a half years he had earned a living as a -wood-machinist. 
i\Iost of his work was concerned with cutting six-inch lengths off long planks 
of wood. For this purpose he used a mechanical saw, and before cutting the 
wood he pushed the plank into position by a blow with the hj-pothenar region 
of his right hand. Furthermore, he had formed the habit, since the loss of 
his leg, of raising himself from the .sitting position by pressing the palms of 
his hands against the edge or corners of the chair. 

For some months past, while performing these movements, he had felt 
as if something deep in the hypothenar eminence slipped over an underlying 
bone. "VMien this occurred pain was referred to the Inpothenar eminence at 
a point about a finger-breadth distal to the pisiform bone. The pain did 
not radiate to the fingers, nor had he 
ever experienced paresthesia referable 
to the ulnar-nerve distribution. There 
was no sign of ulnar-nerv'e weakness, 
but on careful palpation a small hard 
mass about the size of a pea could be 
felt to slip over the hook of the 
hamate (unciform) bone, and this ^ 

movement reproduced the character- 4^ 

istic pain complained of. 

At operation an incision was made 
in the line of the ulnar arter\' and 
nerve. These structures, where they 
entered the palm, were followed dist- 
ally. Over the hook of the hamate 
bone the ulnar artery, which was more 
tortuous than normally, formed an 
aneurysmal swelling, which was filled 
with firm eoagulum. The clot extended 
distally a short distance beyond the 
aneurysmal sac, and ceased abruptly 
where the artery divided into super- 
ficial and deep branches. The arterv 
proximally and the superficial and 
deep branches distally were ligated. 

The intervening segment was then removed (Fig. 1.36). 

Case 2.— I am indebted to Mr. D. 31. Greig. Conservator of the 3Iuseum of 
the Royal College of Surgeons of Edinburgh, for permission to record an 
additional experience. 

In 1888. while serving in India. 3Ir. Greig. as Orderly Officer in the 3Iian 
Mir cantonment of Lahore, was called to hospital to a private of the .3.3rd 
M ost Riding of Yorkshire Regiment who was bleeding from the right hand. 
The soldier was of more than seven years’ service, and e.xcept for malaria had 
a clear medical history sheet ; he denied sj'philitic infection, and nothing to 
suggest syphilis could be found on general examination. 

He had been admitted to hospital on account of a swelling in the right 
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tlieiiiir rc<;ion. I)ifi<;iK)sc(i Jis nn .'ihscc.ss. incision was followed by profuse 
liicniorrliniic. which was controlled by packing. The h.-cniorrhage had recurred 
on more than one occasion and (he tampon had been each time renewed. 
Mr. (Ircifj ligated the .snpcr/icial volar branch of the radial artery above and 
helow an aneurysmal sac. and later the niiin relnrned to dutv. 

Invest ifjat ion yielded a clear statement, of the causal trauma. In firing 
his rillc he did not follow the drill-book instructions and brace the butt firmly 
a<;ains( his body. He habitually helped to eheck (he recoil by the strong 
grasp of his hands, lie was always conscious of the recoil, not merely 
against his shoulder, but also against the base of his right thenar eminence 
on tile ‘grip’ of the rille. 'J’he military rifle in ii.sc in India at that time 
was the Martini-IIcnry. 'I'o replace (“ach cartridge the breech was opened 
by depressing with the right hand a lever which lay close to and behind 
the trigger-guard. 'I'lic action of sharply pushing down the lever was per- 
formed by (he thumb, and the ball of the right thumb came abruptly in 
contact with (he lever as if reached its limit of movement. Thus, recur- 
ring trauma to (he supcrticial volar branch of the radial artery at the base 
of the thenar eminence was the main etiological factor in the production of 
an aneurysm. 

SUMMARY. 

1. Aneurysms of the palmar arteries arc divided into: (n) False 
aneurysms ; and (/>) 'J'ruc aneurysms, which are frequently of occupational 
origin. The previously recorded cases of the latter arc surveyed. 

2. 'I'wo hitherto unpublished eases of true occupational aneurysms in the 
jialm arc placed on record. 
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COCCYGEAL SINUS. 

Bv R. L. XE\M2LL, iLwciiESTEP.. 

I HAD some difficulty in choosing a title for this paper. Although coccygeal 
sinus or fistula is the name by which the condition is kno^\'n in English 
literature, it is an inaccurate description because the only connection the 
sinus has -nith the coec\-x is solely one of position. ‘ Congenital sinuses in 
the sacrococcygeal region’ is perhaps a better title. In America Hodges’’^ 
as long ago as 1880 manufactured the name of ‘pilonidal sinus’, or nest 
of hairs. 

The condition has received very little attention by British surgeons, 
Goodsall and ^liles^ in their book on Diseasex of the Anux and Rectum 
devote a whole chapter to a condition which they call ‘ sinus over the 
sacrum or coccat:’, but they fail to recognize its true nature, and attribute 
its cause to injurj-. They recognize, however, that it has no connection 
■v\ith the cocej'x or sacrum. Even as late as 1932 W. E. ^liles-*^ still 
regards it as due to a hxmatoma resulting from a fall, and advances the 
theoiy' that right-handed people fall more heavily on the left side, account- 
ing for the fact that these sinuses appear to originate on the left side of 
the median raphe. 

Lockhart Mummeiy'^ drew attention to the congenital origin of the con- 
dition in 1921 and demonstrated that tlie sinuses were lined by epithelium, 
and later in 1929 published an excellent microphotograph in the Proceedings 
of the Royal Society of Medicine.^ Towards the end of 1932 W. B. Gabriel-^ 
published his book The Principles and Practice of Rectal Surgery : in it he 
described the results of his treatment in 9 cases. 

It is a condition, however, which has received considerably more atten- 
tion in America. Har\'ey B. Stone'* reports 61 collected cases. P. B. Cattell 
and L. W. Stoller® report 59 cases from the Lahey Clinic, and Frank Glenn-’ 
reports 120 cases. These figures give the impression that its occurrence is 
far commoner in America than it is in this countr\'. Personally I am of 
the opinion that this is not the case, and that the lack of more frequent 
reference to it in our surgical literature is due to the failure on the part 
of the practitioner or surgeon to appreciate the pathological basis of the 
condition. Failure to understand the true nature of the sinus may lead to 
the mistaken diagnosis of fistula in ano, tuberculous sinus, or even a simple 
abscess or boil. 

I do not doubt that there is hardly a surgeon in this countr}' who has 
not seen or operated upon several of these cases, and possibly been disappointed 
with the result of his surgical intervention. P. B. Cattell and L. W. Stoller^ 
have followed up 40 cases, and in 9 have found recurrences : 20 out of 50 
of their eases had had previous operations. 



222 THE J3IiITISH .TOUIINAL OF SUEGERY 



<-B 


Fi:. J-/J. — A f'cctfon of speci- 
fiK'n sh()u*n in /V-/. J47 taken in the 
nn’-<ial plane. It sIidw.s tv. oprimary 
in f!io niP(Jian raphe, one 
af)n\'f* the otlier. Tlicse two sinuses 
join ami extemi bnekwarcU towards 
tiu* eorryx. The epithelium appears 
to In* intaet. The secondary sinus 
was cansed hy one of the otlier two 
primary .‘^inusc-s present in this case. 
A. Two small primary sinuse.s in the 
meflinn raplr* ; B. Secondary sinus. 
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by the microi^hotographs {Figs. 140-144). Tlie sinus B {Fig. 137) is purely a 
secondary sinus and is lined only bj’’ granulation tissue. This accounts for 
the fact that the pathologist, on examin- 
ing the tissue renio'V'cd, n’iH often send 
back a report that it is septic granula- 
tion tissue. 

ETIOLOGY. 

The exact etiology of the condition 
has not yet been proved conclusively, but 
it probably results from change in em- 
bryonic development. Harvey B. Stone* 
gives to J. iM. Warren’ the credit of first 
describing the condition in 1867. Warren 
regarded a reversed hair follicle as being 
the cause of the trouble, and as the hair 
continues to grow “ it pulls its hole in 
after it.” 

Wendelstadt® advances the following 
theory. The inferior end of the spinal 
cord is the last portion to lose its connection with the skin. As the 
sacrum closes together it pinches off this connection, and the skin becomes 
attached by fibrous tissue at this point to the posterior surface of the sacrum. 
As adult life approaches, fat and soft parts grow and lift the skin farther 
away from the bone, and the attached spot is drawn down into a dimple 
or sinus. P. B. Cattell and L. W. Stoller® give Oehlecker’s® views without 
comment. He helie%’es that these sinuses are caused by the traction of the 
caudal ligament on the median raphe. Hermann and Toumeaux^^ regarded 
the condition as due to a vestigial remnant of the spinal cord. They state 
that after the separation of the spinal cord from the superficial tissues a 
process of epithelial tubules persists for a time at the point of previous con- 
nection of the neural axis inth the skin, forming a vestigial remnant of that 
connection. 

Harvey B. Stone,® in a more recent paper, suggests as a possible cause 
that the sinuses are analogous to the preen glands found in a great many 
species of birds. The preen gland lies embedded in fat over the last caudal 
vertebra. It consists of numerous straight tubules lined by polyhedral cells. 
Tlie tubules converge upon a collecting chamber or cavity, which in turn 
empties into an epithelial-lined duct opening on to the skin of the back. 
Their function is either that of oiling feathers or it is sexual. 

Riplcyio and iNIoise** both regard the condition as analogous to spina 
bifida, and have recorded two cases of staphylococcic meningitis resulting 
from a congenital sacral sinus. In both their cases there was. however, a 
direct communication with the spinal meninges and a maldevelopment of 
the vertebral bodies. Bland-Sutton*- considers that the condition is due to 
faulty coalescence of the cutaneous covering of the back, and mentions as 
analogous the interdigital pouch of the sheep, which often gives trouble if 



Fig. 144. — High-power view of 
jTif/. 143, showing a cavity containing 
hairs and epithelial debris and lined by 
epithelium. 
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the orifice becomes occluded. He siiys tlifil, tlicy arc sinuses frequentlv 
associated -witli limdio-sacral spina l)itida. Tiiis statement, however, is not 
corroborated by an analysis of the pnblislicd cases. 

]t would ap|)car. then, that we have to consider two main theories;— 

1. "i'hat the condition is a true sc(inestr;ition dermoid, due to faulty 
coalescence of the mitldlc line. 

2. 'J'hat the condition arises from that retnnant of the spinal canal 
known as the coccyfieid \-esti''(‘. 

I do not think the condition is entirely analofroiis to a true sequestration 
dermoid. Coceyfreal (istnhc are coni|)aratively frequent, and arc in a constant 
j)osition. whereas dermoid listida- arisinj,' in the midfile line are very rare in 
f)ther juirts of the bofly. ] therefore consider that the firea in which they 
fire I'aiind has ft de/inilc itdliicncc on their etiology. 

As i-cfjfirds the thcfiry that tlu'y arise from the eoeeygcal vestige, we 
hfivc the work of Hermann and Tournofuix-- to support this hypothesis. 
'J'hey shfiwed tlud in the lattis at a dclinitc stfigc there is a connection of 
the coccy<;eal vestige with the skin. On the other hand, recent work by 
Kunilomo.-** who had fivfiihdilc for his rescfirch the unrivfillcd collection of 
embryos at the Cfirne<'ic Institute, luis ffiilcd to eonllrm this statement. 
Kunitomo stiiles. “ 'I'lie cfuidfd end of the coccygeal medullary vestige 
fipjrears to fidhere to the epidermis, but in reality it docs not.” 

AVhat. howe\'er. is \-cry signilicfuit in his work is that he found the 
Vfirious stfigcs in the reduction of the tfiil bud. fis shown on the skin, do 
not present the same fqrpearfince in every embryo, but, on section, evidence 
of its reduction and disiqipcaninec are invfiriidrly found dorsal to the caudal 
end of the vertebrfd column and in the medifin line of the embryo. 

A eoeeygcfd fistula is lined by ti.ssuc indistinguishable from true skin. 
If it arose from the coccygeal vestige, the cells lining it would have become 
so differentiated as to be quite unlike true skin. In microscopic sections of 
the condition there is absolutely no sign of any other tissue than that nornialh 
contained in the skin. 

I venture to suggest that the following is the true origin of the condition. 
The sinus is a dermoid fistula, but differing from a true sequestration dermoi 
in that it is caused by traction of the underlying tissue upon the me lau 
raphe. This traction is jirobabh' caused by the retrogression of the tai 
bud. It therefore could be described as a traction ‘ dermoid ’. It ma> 
be suggested that the following is the probable sequence of events. 
epithelial-lined listula is prc.scnt at birth. It would appear to remam^a 
considerable time without giving rise to synqitonis. However, . 

the growth of the body and consequent enlargement of the buttoc 'S, 
secretion of this epithelium is unable to escape by the orifices in the nii c ^ 
line. These orifices are in a position which is extremely liable to ’ 

being situated at the bottom of a fairly deep cleft. The epithe ia 
becomes infected, and the formation of an abscess follows. This a 
disintegrates a portion of the epithelial lining and a sinus track is 
Avhich tends to extend along the line of least resistance, Avhich is 
and outwards. This secondary sinus eventually opens on to the sur ac 
one side of the middle line. 
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CASE REPORTS. 

The following cases have been operated upon by me by the method I am 
about to describe. In all cases the condition appears to have been com- 
pletely cured. 

Case 1 — JI. C., female, aged 20. The sinus had been discharging for twelve 
months. There were three primarj- sinuses in the middle line and one secondarj' 
sinus opening on the left of the middle line. Operation on Feb. o, 19.32. The wound 
became septic and healed by granulation tissue. 

Case 2. — C. .1., female, aged 30. The sinus had been discharging for two years. 
She gave a history of one previous operation. There were two primary sinuses in 
the middle line and one secondary sinus opening on the left of the middle line. 
Operation on Feb. 10, 1931. tVound healed by first intention. 

Case 3. — G. A., female, aged 37. The sinus bad been discharging for two years. 
She gave a history of one previous operation. There were three primarj- sinuses in 
the middle line and one secondary sinus opening on the right of the middle line. 
Operation on July 20, 1932. The wound became septic and healed by granulation 
tissue. 

Case 4. — M. P., female, aged 20. The sinus had been discharging for two and 
a half years. She gave a history of one previous operation. Tliere was one primarj' 
sinus only in the middle line. Operation on Sept. 29, 1932. The wound healed bj' 
first intention. 

Case 5. — E. H., female, aged 25. The sinus had been discharging for ten j'ears. 
She gave a history of three previous operations. There were two primary sinuses 
in the middle line and one secondarj' sinus opening on the left of the middle line. 
Operation on IMaj' 31, 1932. The wound became septic and healed bj' granulation 
tissue. 

Case 6. — H. P., female, aged 2.5. The sinus had been discharging for four j'ears. 
She gave a history of one previous operation. There were two primarj- sinuses in 
the middle line and one secondarj' sinus on the left of the middle line. Operation 
on Xov. 4, 1931. The wound became septic and healed by granulation tissue. 

Case 7. — F. H., female, aged 30. The sinus had been discharging for six 
months. There was one primarj- sinus in the middle line and one secondarj- sinus 
to the left of the middle line. Operation on Feb. 8, 1933. The wound became 
septic and healed bj- granulation tissue. 

Case 8. — E. W., female, aged 32. The sinus had been discharging for twelve 
j-ears. She gave a historj- of two previous operations. There were four primarj- 

sinuses in the middle line and one secondarj' sinus on the left of the middle line. 

Operation on Feb. 10, 1933. The wound became septic and healed bj' granulation 
tissue. 

Case 9. — K. B., female, aged 23, The sinus had been discharging for two and 
a half J'ears. She gave a historj- of several incisions. There were four primarj' 

sinuses in the middle line and one secondarj- sinus on the left of the middle line. 

Operation on Feb. 14, 1933. The wound became septic and healed bj' granulation 
tissue. 

Case 10. — M. B., female, aged 23. The sinus had been discharging for one 
j'ear. She gave a historj- of several incisions. There were two primarj- sinuses in 
the middle line and one secondarj- sinus on the left of the middle line. Operation 
on .Tan. 31, 1928. The wound became septic and healed bj- granulation tissue. 

Case 11. — A. S.. female, aged 20. The sinus had been discharging for two 
J-cars. She gave a historj- of two previous incisions. There was one primarj' sinus 
in the middle line and evidence of a healed secondarj- sinus to the left of the middle 
line. Operation on March 17, 1933. The wound became septic, and is healing bv 
granulation tissue at the time of witing. 
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All thc'so ciisos occnrrcd in wonifii. Frank (llcnn's figures show, however 
lhal. i( oeeiirs more fre<[iiet'(ly in men. 'J’liere M-ere females and 97 males 
in his 1‘2() eolleclccl eases. The earliest, onset, of symptoms was at the a^e 
of 1.0 years, and the latest, onset at the age of .9.7 years. 

.All these eases were sejilie :if the time of ojreriifion. and primary healin" 
wjis obtained in only two of the series. 'I'he remainder healed by granu- 
lation tissue. The time taken for complete hciding varied from three to ten 
weeks. In no ease luive the symptoms recurred. 


TREATMENT. 


.Although sneeessful trejitment has been rejrorted with non-siirgieal 
methods by .Al.'dllard'-’’ ;ind Crookall.’* it wf)idd .'ip|)e.ur that the only satis- 
factory way of curing the eondilirm permanently is by surgical excision. .A 
eomi)lele nidieal excision which removes the whole of the area involved is 
.absolutely necessary, otherwise reenrrenee is inevit.ablc. Failure to under- 
take a ])relimin!iry investigation of these eases with a view to obtaining a 
true diagnosis and an aerairate rielimit.alion of the sinus results in many of 


the ])<atients having to undergo several operations before obtaining a cure. 
'I’he following method has been found to give very satisfactory results:— 

'J'hc secondary sinus 


A 



Kic;. I-I5. — A, Tlio incision iisrd wlion tho socoiuliiry sinus 
opening is near tiic openings of tlio priinnry sinuses ; The 
incision used when t!io secondary sinus opening is situated 
some distance away from tlie openings of the primary sinuses. 


oircning (Fig- 137. .A) is 
injected with lipiodol. A 
blunt needle of fairly wide 
bore is used so as to fit 
tightly in the opening. It 
will he noticed on injecting 
the Ihiid that the lipiodol 
will begin exuding from the 
tiny orifices in the middle 
line (Fig. 137. C). E.xce.ss 
of lipiodol must be careful!} 
wi]jcd awa}- from the elett 
between the buttocks. An 
X-rav photogra])h is now 
taken without disturbing 
the patient. This photo- 
grajjh gii'cs a fairly accur 
ate idea of the extent ot 
the condition (sec Fig- 13^)- 


Immediately before the operation, when the patient is 
tlictic. the opening of the secondary sinus (Fig. 137, A) is injected 
paraffin wax. Coloured wax can be employed, but there is no a 
in this, as the wax is only used to make the whole of the sinus 
and to serve as an indication if the sinus is cut across during t 
A circular incision is now made around the orifice of the secon ar>^ 
and a straight incision directly over the underlying secondary 'median 

downwards towards the middle line (Fig. l-toB). That portion o le 


COCCYGEAL SmUS 


227 


raphe -whicli is affected is now excised by an elliptical incision. If the 
secondarj’ sinus opening lies near the middle line, then the incision must 
include both primary and secondary openings (Fig. 145A). Tlie incision 
in Fig. 145B will, however, 
facilitate the closure of the 
wound. The skin-flaps are 
dissected well back, taking 
care to keep fairly super- 
ficial (Fig. 146). The whole 
of the sinus track is now 
removed (Fig. 147), begin- 
ning at the upper portion. 

There is no need to make a 
wide excision of the track 
from A to B (Fig. 137). as 
the track in this situation 
is lined only by granulation 
tissue and has no epithelium 
lining its walls. The con- 
dition, however, is different when the middle line is approached. Here we 
are dealing with the primary sinus, which has an epithelial lining, and it is 
adidsable to e.xcise not only the sinus but also the skin of the median raphe 

and a generous portion of tissue around 
the sinus. Otherwise it is possible that 
any pits or depressions of the epithelium 
lining may be cut across and left behind. 

This dissection will, of course, leave 
a fairly large cavity extending forwards 
to the coccyx, and an attempt must be 
made to obliterate this ca\'ity as far as 
possible by undermining the fat and 
approximating it with catgut sutures. 
The skin is then sutured without drainage. 
An application of new skin helps to pre- 
vent contamination of the wound. If the 
wound becomes septic, as is not improb- 
able. then the sutures must be removed 
and the wound allowed to heal by granu- 
lation tissue. Irrigation with a eusol solu- 
tion should be performed twice daily, and 
later light packing -^-ith an allantoin solu- 
tion will be found ven,- efficacious in 
stimulating granulation tissue formation. 
Evcrv effort should be made to obtain 
primar}' healing by swabbing the ca\-ity 
with B.I.P.P.. by undermining the fat. 
and by obliteration of the cavity with 
as little tension as possible by means 



Fif.. 147. — 8. Photojn'aph of the 
Of]. The Jonrr portion of skin 
shows fotir small opcnmizs m the median 
rapin'. The narrow portit'n of skin pass- 
inc: upwards and to tlic loft is overlymc 
the t-econdarv simjs. The oj>enincr of the 
-econdary '•inn" can he '•con at the top 
of the '•pocimen. 



Fig. 140. — The .skin edge i.s undermined. 
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ol cjilirnt sutures lliroii^'h the Fill. IF priiiiary licaliiig is not obtained, it 
may he as Inn<r as two moiillis before liealinrr by jrramilation tissue 
tabes place. 

CONCLUSIONS. 

]. A eoeey<real simis must l)e regarded as due to a defect in embryonic 
development. It proli.-drly is tlie restdt of traction on tlie skin caused by 
retrogression of tlie tail Imd. 

2. Tbe treatment consists in the removal of the wliole of the sinus, 
together with that portion of the iiKulian raphe which contains tbe origin 
of the condition. 

.■}. 'J’iie extent of the sinus may be dillieult to recognize without a 
lipiodol injection. Followed by an X-ray examination. 

•t. 'J’he dissection is rendered easier by an injection of paraffin wax 
immediately irrior to operation. 

I wish to tender my thanks to Mr. .John ^tlorlcy and Professor J. S. B. 
Slojrford for their helpftd advice in the preparation of this paper, and to 
Dr. a. E. Loveclay. and Dr. E. H. A. Cooper for the preparation of the 
mieroseopie sect ions. 
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ASSOCIATED FACIAL AND INTfiACRANIAL 
HAEMANGIOMATA.* 

By LAMBERT ROGERS, 

ASSISTANT DIRECTOn OF THE SURGICAL UNIT, WELSH NATIONAL SCHOOL OF 3IEDICINE, 
THE ROVAL INFOtMARV, CARDIFF. 


The different forms to -wiiicli anomalous development of angioblastic tissue 
may give rise in connection with the central nervous system and its envelopes 
are gradually being recognized. The presence of such lesions, though rare, 
can in some instances be suspected, but the question — at times a difficult one 
— of their most satisfactory treatment is still under consideration. 

The following case exemplifies an extensive and somewhat rare distribu- 
tion of hremangiomatous tissue in connection with the fore-brain and its 
coverings. 


CASE REPORT. 


On Dec. .3, 19.31, a weli-built boy, aged 
on the recommendation of Dr. Ivor Davies, 
department. The child’s mother stated 
that lie had been subject to fits for about 
seven years, and that the fits occurred at 
intervals of approximately three weeks. 
Eaeh fit was cliaraeterized 113' loss of con- 
sciousness, lasted for about two or three 
minutes, and was followed b3' “ parab'sis of 
his left side ”, which sometimes remained as 
long as three da3-s but then passed off. 

On Ex.\mination. — Examination re- 
vealed an extensive ‘port- wine’ stain over 
the right side of the face and forehead 
{Fig. 148), bri.sk knee-jerks, the left a little 
brisker and more pronounced than the 
right, and flexor plantar reflexes. Nothing 
else abnormal was noted. 

A report on the fundi was made Iw 
Dr. Leighton Davies, as follows : " There 
is no optic neuritis in cither eye, but the 
left disc appears a little abnormal. It is 
almost impossible to get more than a fleet- 
ing glimpse, but apparentli- the centre of 
the disc is ver\’ pale. I think this is prob- 
ablv due to an abnormalK’ deep and large 
jiln-siological cup. ? one small lia^mor- 
rh.age in left retina. No engorgement of 
vessels." 


8, was admitted to tbe Surgical Unit 
wbo bad seen him in his out-patient 


r' 



Fig. 14S.~Boy. n^ecl 8. witli fronto- 
parietal extra- and intradural plexjforin 
ancioniata on the .«n:ne 'Side a^ an exten- 
sive capillary n.Tvus, vi-^ible in the photo- 
praph. 


• From the Surijicnl Unit, The Welsh National School of Medicine. The Royal 
Infirmary, Cardiff. 
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^Mulc liic i)alionl was in Iiospilal tl.p fils bfoamc more rrctiucnt ; three occurred 
over one week-end. eharaeleristie 111 is deseribed as follows: “There was no 
erv, the arms and le<;s were thrown about, anrl all four limbs twitched violentiv, 

Hrealliin!; was laboured and rapid!” 
.After eertain, but not all, fits there 
was a left hemiparesis. 

'I'be skull was X-rayed hy Dr. 
Owen Hhys. and plates .showed an 
opaeily in the rijjlit fronto-parietal 
refiion {Fifls. I t!), 1.50). 

I) I .\ c N o s I s . — Owing to the 
inere:ising frequency of the fits 
followed by transient attacks of left 
hcini]degia. and the X-ray evidence 
of an intraeranial opacity, it was 
decided to carry out an exploratory 
oslcoi)lastie craniotomy over the 
right frontal lobe. .-V tentative 
iliagnosis of a partly calcified ham- 
iingioma was made, because of the 
attacks of convulsions followed by 
Heeling hemiplegia and the presence 
of the facial meviis. 







I'liisT Ori;n.\Tiox. — On Jan. 
2.';, under intrapharyngeal 

chloroform and ether ana-sthesia, an 
^ .> osteoj)lastic Ilap was cut with the 

skull i)lough. The flap was designed 
to ex})ose the outer aspect of the 
t right frontal lobe and to have its 

^ \ base beneath the temporal muscle, 

i \ The bone-flap was turned down and 
■ ' tbe exposed dura mater was seen to 

be tense and not pulsating. 'Ike 
middle meningeal vessels passed 
ujrwards and backwards across it, 
and in the middle of the field 
an intricate anastomosis of fine 
branches lay across the main menin- 
' .V * ’ll* ' * !tcal vessels, forming a plexiforni 

% ^ u V - ^ M. angioma about the size of a large 

almond {Fig. 151). 

The meningeal vessels were 

liirated with fine catgut as neai 
Figs. 140, IfiO.- Antcro-nostcrior and rijjlit . .. i-inccilda The dlU'^ 

lateral X-ra 3 ' n])peiininee.s of piiticnt shown in thcil Oligin as poSSI e. „ 

118. An ojjuoity eiin ho seen i!i tho rij^ht Was Ojicncd WCii awaj 

frontal region. ‘ edges of the blood-vessel ’ 

some outlying branches of 

meningeal vessels being divided between sih'cr clips. The frontal lobe 
slightly through the wound as the dura was divided, and the whole surface 
exposed cortex was found to be beset with fine anastomosing vessels, t 'c 
mater was anchored to the brain by a leash of vessels which passed from -^.g 
surface of the extradural haemangioma to the face of the similar but iiiore ex 
cortical tumour. Silver clips rvcrc placed on the v’ascidar leash, which 
wards divided between them so that the dtiral flap could then be gj,iall 

on its base {Fig. 152). The brain was now seen to be pulsating normally- 
subtemporal bone defeet was produced for deeompression at the base of the 
the dura mater laid back ox'cr the cortex, and the wound elosed after r j < o 


Figs. 140, IfiO. -- Antoro-postcrior and rijjlit 
lateral X-vny ajipcaranca.s of patient shown in 
148. An opacity can ho soon in (ho ri^ht 
frontal region. 
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tlie bone-flap. The epicranial aponeurosis was sutured separately with fine silk 
and the skin with interrupted silkworm-gut sutures. Fig. 15?, shows the X-ray 
appearances after operation. 


Fig. lol. — Appear- 
ance of extradural 
plcxiform hrcmang- 
ioma at operation. 


Fig. 152. — .Appear- 
ance of intradural 
plcxiform hfcinan"- 
ioina as re\ealcd on 
opening the dura 
mater. 
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SecOxVd OPEnATioN.— Convalescence was uneventful exeept that two fits occurred 
one three days and the other twenty-two days after the operation. Neither of these 
was severe and neither was followed by hemiplegia. It was thought advisable 
however, to attempt further to interrupt the blood-flow through the lesion and 



Fio. 153, — X-i’ny nppcnrnnce.s after operation. The position of tlie bone-flap, with 
the subtemporal decompression, is shown. Tho .small darl: shadows are made by silver 
clips occluding vessels. 

accordingly after a few weeks in a convalescent home, the patient was re-admitted, 
and on April 1, 1932, the right internal carotid artery was occluded with two catgut 
ligatures applied just beyond its origin from the sinus caroticus. 

Present Condition. — The patient was discharged from hospital on April 13, 
and has been seen from time to time. There have been one or two fits of a mild 
character, but these have not been followed by hemiplegia and the boy has returned 
to school and is able to lead a normal life. 

Commentary. — A case is here recorded of extensive extra- and intradural 
plexiform arteriovenous anastomoses connected with cacii other, and associated 
witli a facial capillary haemangioma (naevus) on the same side. The association 
between the facial and intracranial haemangiomata is a well-recognized one, 
instances having been recorded in 1902 by Cassirer,^ and since then by 
Harvej^ Cushing,- Heboid,^ E. Sachs,^ Dimitri,® Marque,® and others; but 
the very extensive character of the intracranial lesions in this case is 
unusual, as also is the fact that the intracranial lesion was ajiparently a 
serpentine arterial angioma, whereas the intracranial angiomata associated 
with facial najvi apjiarently arc usually of the venous variety (Cushing an 
Bailey,^ 1928). 

The clinical picture — namely, convulsions immediately followed by evan- 
escent attacks of hemiplegia, and with little or no general progression o t ic 
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signs and symptoms — is characteristic of these intracranial blood-vessel 
lesions. Calcification, such as is shown in the X-ray plates of this case 
(.see Figs. 149, 150), may or may not be present. 

TREATMENT. 

Two questions arise in connection with the treatment of these eases : 
(1) Is any treatment indicated ? (2) If so, what should be its nature ? 

The answer to the first question would appear to depend upon certain 
subsidiary ones — namely : What is the outlook for the untreated patient, 
can this outlook be helpfully modified by treatment, and. finally, will such 
treatment be palliative as far as sjuiiptoms are concerned ? 

Life-history. — W. E. Dandy® (1928) found that of 22 cases collected from 
reports, 9 had died of intracranial haimorrhage, while 2 from his own group of 
8 cases had had haimorrhages from which they had recovered. Such patients, 
therefore, are faced with an ever-present danger of intracranial ha?morrhage, 
which if it takes place, is usually fatal. Ernest Sachs® (1931) and others have 
recorded cases which have heen successfully operated upon and relieved from 
symptoms. Sachs’ case was a boy aged 10, ndth a facial port-wine stain, 
normal fundi, and attacks of convulsions. He was operated upon in February. 
1915, an osteoplastic e.xploration being performed and occlusion of some of 
the vessels associated with the lesion, which from the description appears to 
have been somewhat similar to the one here reported. The patient was much 
improved, his fits diminishing and finally ceasing within a few months of 
leading hospital. He then became and has since remained perfectly well. 
There would thus appear to be sound reason combined with precedent for 
operating upon such cases.* 

The second question — Hliat should be the nature of the treatment ? — 
requires careful consideration. The temptation to do too much is great. 
Attempts to extirpate the vascular mass are to be deprecated. There may 
appear to be indications to apply many ligatures to the multitude of vessels 
comprising the lesion, but if such a procedure is followed, there is an immediate 
danger of haemorrhage, which, if it occurs, may be difficult to control owing 
to the defective nature of the walls of the vessels ; or if this danger is averted, 
there is the subsequent one of a persisting monoplegia or hemiplegia. 

It is probably because of these considerations that Cushing and Bailey" 
give as their summing-up to the question of treatment of the cerebral venous 
angiomata : “ The lesions, in short, when accidentally exposed by the surgeon 
had better be left alone.” In the case of certain of the arterial angiomata, 
however, they appear to favour radiotherapy, decompression, and carotid 
ligations. Sachs’ case and the one here recorded would appear to justifv a 
certain degree of guarded surgical interference, efforts being made to bring 
about partial vascular occlusion by means such as have here been described. 


* E. Sachs has recently reported {Southern iledical Journal, 1932, Oct., xxv, 1013) a 
method of treating these cases by eleetrosurgery ; the vessels are gentiv stroked bv an 
electrode conveying a weak coagulating current. He points out that coagulating laroe 
vessels is tedious and must he done slowly, and that if the current used is too strong, the 
vessel being stroked is perforated and a large hemorrhage occurs ; but he has now’^been 
able to apply this method successfully in several cases. 
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THE NATURE OF THE LESION. 

Such lesions as that jJresentccI bj’’ this case do not appear to represent 
true blastomatous tumours, but rather maldevelopments of tlie oritrinal 
vascular bed from which arteries, veins, and capillaries normally develop. 

Dandy® quotes from 'thrchow’s Krankhaften Gcschwiiltse to show that the 
great Germa}i pathologist was aware of the true nature . of these lesions ; 
“ There remains that form of angioma in winch the vascular enlargement is 
outsjroken and in which the character of the tumour is more in the background 
. . . one cannot make a true line of demarcation betweeir them and angiomata. 
Their difference lies principally in the fact that the process is diffuse and that 
dilatation of both arteries and veins is pre.sent.” Regarding them as arterio- 
venous aneurysms, Dandy believes that the -v’arying appearances which they 
present depend upon the arterial and venous channels concerned in their 
formation and the nature of the intervening vascular bed. Cushing and 
Bailey,^ however, while classifying the blood-vessel tumours of the brain in 
two groups — namely, the vascular malformations and the hemangioblastomas 
— subdivide the former, which are most commonly found in the cerebral hemi- 
spheres, into teleangiectasis, angioma venosum, and angioma arteriale ; and 
the latter, which are almost exclusively limited to the cerebellum, into cystic 
and solid varieties. The separation into two main groiq^s is indisjmtable and 
very desirable, but the subdivision of the malformations would appear to be 
less so, since intermediate types occur between the three sub-varieties, and 
Dandy’s explanation of the cause of these modifications ajjpears to be a 
reasonable one and to reduce them to a common basis. 

CONCLUSION. 

It is j^ossible at times to make a pre-operative diagnosis of intracranial 
blood-vessel tumour of the malformation variety. The symptoms produced 
by such a lesion may be alleviated, and the danger of fatal intracranial hremor- 
rhage averted, bj' osteoplastic cxploratoiy craniotomy with occlusion of the 
principal source of blood-sujjply to the lesion. 
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POUCHES OF THE PHARYNX AND (ESOPHAGUS WITH 
SPECIAL REFERENCE TO THE EMBRYOLOGICAL 
AND MORPHOLOGICAL ASPECTS. 

(The Arris and Gale Lecture delivered before the Jtoyal College of Surgeons, Feb. 17, 1033.) 
By R. W. RA\TX, Lontjon. 

Pouches of the phar\Tix and oesophagus have been subject to much 
speculation for nearly two hundred years. Contributions bave been made 
by many orders of our profession — surgeons, physicians, morphologists, and 
embryologists. In spite of this there is probably no other subject in surger}' 
in which so many inaccurate obseri'ations have been made or so many 
erroneous theories perpetrated. At the present day the literature is fuU of 
errors, and these are present even in the latest standard works of surgery'. 
In this paper I wish to consider the subject especially from the embryological 
and morphological aspects. Certain facts already known will be emphasized, 
doubt M-ill be cast on some views which are held, and several new varieties 
of pouches Mill be described. 


CLASSIFICATION. 

Pouches of the pharynx and oesophagus may be elassified as foUoivs : — 

Pouches of the Ph.xhyxx. — 

1. Congenital : 

a. Lateral pouch in connection rvith second embryonic endodermal pouch. 

b. Lateral pouch derived from third cmbry'onic endodermal pouch. 

c. Lateral pouch derived from fourth embryonic endodermal pouch. 

•2. Acquired : 

a. Posterior pulsion. 

b. Anterior pulsion. 

Pouches of the ffisopjiAGus. — 

1. Congenital : 

a. Associated M'ith ocsophago-tracheal fistula. 

b. -Associated \vith imperfect separation of oesophagus and trachea. 

c. -Associated Mith localized imperfect development of muscle coats. 

d. Associated with multiple pouches of the colon. 

c. Single pouch in the posterior rvall. 

2. Acquired : 

a. Tuberculous pouches, 
h. Secondary to oesophageal stricture, 
c. Secondary to oesophageal ulceration. 
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POUCHES OF THE PHARYNX. 

CONGENITAL POUCHES. 

Development of the Pharynx. — In all Craniota bilateral symmetrical 
pouches are formed from the anterior region of the foregut. At the same 
time corresponding invaginations form in the ectoderm. As a result of 
outward growth, the jrouches press aside the lateral mesoderm of the head 
and come into apposition M’ith the corresjronding ectodermal invaginations 

(Fig. 154). The temporary fusion 
Ech of endoderm with ectoderm forms 

the epithelial closing membrane. 

In animals with branchial 
resjri ration, clefts are formed by 
ISt perforation of the epithelial clos- 
ing membrane ; the number of 
branchial clefts varies from five 
to nine in different forms. The 
closing membrane in the human 
ejnbryo and in the majority of 
mammals remains imperforate, 
and open elefts do not normally 
occur. 

As growth proceeds, dorsal 
and ventral angles are formed in 
each ]3ouch with the e.xception of 
the first, and simultaneously the 
epithelial closing membrane elon- 
gates. The connection of eacli 
pouch with the iJharjmx becomes 
constricted owing to the disparity 
of growth between the lateral 
part and the medial part ; this 
constriction forms the endodermal 
ductus pharyngo-brachialis. 

The structure of the earlv 
pharynx is very transitory. The 
growth. As a result of the dis- 
proportionate size and growth of the outer pharyngeal arches, the precervical 
sinus appears on the surface at the early stage of 5 mm. 

I n'ish to call attention to the broad strip of thickened ectoderm running 
from before backwards, along the upjrer ends of the arches and grooves 
(Fig. 155). This is the placodal area. In certain parts the cells of this area 
are continuous with the cellular masses of the nerve rudiments of the pharyn- 
geal arches ; two of these jrarts are indicated in Fig. 155 by dotted lines 
and are the placodal areas of the ninth and tenth cranial nerves. The ninth 
nerve placode is situated at the upper end of the third arch, some distance 
down the side of the second groove. 



Fig. 15-J. — Pharynx of embryo about 3 mm. 
Ect., Ectoderm; Rh., Phnr 3 mgenl membrane; Th , 
Thvroid ; St, 1st, 2nd. 3rd phaiyngeal pouches. 
(Af/cr Keibcl and Mall — “ Human Embryology '\) 

entire region is in a state of continuous 



POUCHES OF PHAEYNX AND (ESOPHAGUS 237 


The VUimaie Fate of the Ninth Nercc Placodal Jrca and its Connections . — 
The importance of the ninth ner\'e placodal area in the interpretation of 
certain vestigial structures in the neck has been overlooked. 

The area of the prcccr\’ical sinus deepens markedly owing to the rapid 
growth of its boundaries. There is also a large increase in the paraxial 
mesoderm. Consequently the ninth placodal area comes to lie at tlic bottom 


Fio. loo. — ^Thc early pharynx, showing : 
Ot., Otocyst ; P, Perinardium ; pi. a. ix., 
Placodal area of tho glos.sopharj’ngcal iior\x* ; 
pi a.x., Placodal area of the vagus ncr\c. 
{After J. Ernest Frazer — ^ Jour, of Anat.^, 
Ixi.) 



of a short recess which opens into the upper part of the second groove. Later 
the ninth placodal area is completely covered and folded in, so that it lies 
at the enlarged end of a deep tunnel which opens on the surface. Very soon 
the placodal area is comjdetcU' shut off from the surface, and there is formed 
a buried cyst in intimate relation with the cndodcrmal wall of the pbars'nx 
and connected with the surface by ectodermal cells {Fig. L50). If growth is 
normal, the ectodermal cyst and duct disappear at 12 mm. 


Fi«. lofi. — ^Tlxe early pharynx, showing: phcl.Ix., 
Placodal duct of tho glossopharjTigcal nerv'o ; phd. x., 
Placodal duct of the x'agus nerve ; I, M, ill, First, second, 
and third branchial arches; P, Pericardium. {After J, 
Ernest Frazer — ^ Jour, of An(U.\ Ixi.) 


Discussing the development of this region, Frazer states, “the placodal 
areas certainly stand forward as the structures that are mainly affected ”. 
It is conceivable that the ninth placodal cyst lying in close relation to the 
second pharyngeal pouch may persist along with the duct connecting it with 
the surface. This is the only connection between the skin and pharynx which 
has been proved to exist in embryonic life. The schematic representations of 
inlernal pharyngeal ducts opening into a large covered cervical sinus from 
which external ducts open on the .surface is incorrect and docs not rest on 
proved facts. In the schematic re])rcscntations the only structures proved to 
exist are the cndodcrmal pharyngeal pouches rvith their cndodcrmal ducts, 
and the placodal cysts with their ectodermal ducts. 

rhe^ relations of the cndodcrmal pouches in the adult pharj^nx arc 
fixed. The position of the second is at the tonsil, the third in the 
jiyriform fossa, and the fourth at the lower end and lateral aspect of the 
pharynx. 
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Lateral Pouches. — It is unjustifiable in tlie present state of our know- 
ledge to dogmatize in assessing the embiyological significance of vestigial 
structures in tlie neck, and in presenting three lateral pouches of the pharynx 
I suggest the most likely modes of origin. 

Case 1. — Boy, aged IG years, under the care of Mr. Keynes, to whom I am 
indebted for permission to record the case. The patient had noticed a small hole 
in the right side of the neck for four years. On examination a small pin-point 
opening was seen at the junction of tlie upper two-thirds and lower third of the 
anterior border of the right sternomastoid. A cord one inch long was felt running 
upwards from the orifice. At operation a cyst was found in the right side of the 
neck with an external opening and an internal duct passing upwards and inwards 
under the posterior belly of the digastric muscle and between the internal and 
external carotid arteries. The duct opened into the pharynx immediately below 
and lateral to the right tonsillar fossa. Microscopic examination of the duet close 

to the pharynx showed a lining of squamous 
stratified epithelium. 

In this specimen, therefore, there is a large 
jiouch in the neck connected with the pharjmx 
and skin by slender ducts. In embryonic life 
the onlj'' structures proved to connect endoderm 
and ectoderm in this region are the placodal cyst 
and duct in connection with the ninth cranial 
nerve. I regard this vestigial structure as a 
derivative of the nintli placodal C 3 'st in relation 
with the .second cndodermal pouch. 

IVat.son has described a similar pouch open- 
ing into the pharjmx at the posterior faucial pillar 
whose walls trere inner^’ated bj" several branches 
from the ninth cranial nerve. 

Case 2. — Infant, aged 3 weeks, under the 
care of Mi-. Eric Llo,yd. I am indebted to the 
Medical Committee of Great Ormond Street Hos- 
pital for Children and to Mr. Lloj'd for permis- 
sion to studj’ this specimen. The child was 
born with a swelling on the left side of the 
neck which caused choking attacks during feeding. 
At autopsy the condition shown in Fig. 157 
was found. 

On examining the specimen I found a small 
round orifice at the bottom of the left pyriform 
fossa, and careful dissection revealed a small duct 
passing upwards and inwards from the cyst to 
the jiharj'ngeal orifice. Microscopic examination 
of the cj^st wall showed a lining of granulation tissue, fibrous tissue with numerous 
inflammatorj’^ cells, and an external muscle coat. 

I regard this as a derivative of the third endodermal pharjmgcal pouch anc 
duct lying in relation with the left pyriform fossa. 

Case 3.— The specimen is from the Shattock Museum of St. Thomas’s hospital, 
studied through the kindness of Professor Dudgeon, and is shown in ug. ■ 
Along the left side of the pharynx and oesophagus is a thin membranous pouc 
3 in. long, which communicates with the lowest part of the pharynx by a ‘ 
aperture situated in the fibres of the inferior constrictor of the pharynx, ® Accp? 
behind the posterior border of the thyroid cartilage. Ihe neck of the po p‘ 
behind the termination of the common carotid arterj-. 



Fig. 157. — Cose 2. Pouc)i on 
tho loft lateral aspect of the 
pliarjTix opening by a duct into 
tho bottom of tho loft pyriform 
fossa. {Spccwien iti the Mnsctim 
of Great Ormond Street Hospital 
for Children.) 



POUCHES OF PHAEYNX AND CESOPHAGUS 239 

From the anatomical relations of tliis pouch, it appears to he derived from the 
fourth embryonic endodermal pouch. Tlie ultimate size of the pouch is due to 
repeated distension vith food. 

Importance of the Hypoglossal Herve in relation to Embryonic Conical 
Vestigial Structures. — Frazer has drawn attention to the importanee of the 
course of the hj'poglossal nerve in relation to these struetures. The hj-po- 
glossal nerve in tlie beginning of its course lies behind the region of the arches 




Fig. 158 . — Case 3. Pouch on the left 
lateral aspect of the pharjux with an opening 
into the lowest part of the phniyns through 
the fibres of the inferior constrictor muscle. 
A, Common carotid showing bifurcation into 
internal and external branches ; B, Pouch 
with bent rod passed tlirough orifice into 
pharjmx ; C, Common carotid artery ; D, 
Orifice of pouch in fibres of inferior pharyn- 
geal constrictor ; E, Inferior cornu of thyroid 
cartilage; F, Left p^T'iform fo.ssa. {Specimen 
in the Museum of St. Thomas's Hospital.) 


and grooves. In passing to its ultimate distribution the nerve is deep to 
structures connected with the ectoderm, and superficial to structures con- 
nected with the pharynx. Consequently any connection persisting between 
the surface and pharjmgeal wall, or its derivatives, would be caught up 
over the hjpoglossal nerve. On this account it is not surprising that 
few cervical vestiges have a deep connection, as this is usually severed bv 
tension caused by the lupoglossal nerve. 


ACQUIRED POUCHES. 

Pharyngeal Diverticulum — Posterior, Acquired. — The first description of 
this condition is contained in a letter VTitten in 1764 by Ludlow, of Bristol, 
to William Hunter. His method of examination was thorough, and included 
the introduction of a probang, whalebones, flexible catheters, and finallv 
the patient was told to swallow a great quantity of quicksilver, and. as it 
did not enter the stomach, the surgeon was at a loss to localize it. However, 
the quicksilver was recovered at post-mortem from a large pharyngeal pouch. 

Sir Charles Bell in ISIG first shed light on the etiologv% by calling atten- 
tion to spasmodic contraction at the ccsophageal entrance followed by repeated 
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ineffectual attemjits to swalloAV. Zenker and Von Ziemssen in their classical 
study of 1877 contributed to the morbid anatomy, symptomatology, and 
diagnosis of the condition. 

Etiology. — IMany theories have been advanced in regard to the patho- 
genesis of the condition. There is no evidence that the structure is atavistic 
in origin. Some authorities have likened it to the pouch which occurs in 
the domestic pig, but the morphology of this structure is entirely different. 
Various erroneous congenital theories have been advanced. It may be stated 
at once that the pouch is a prolapse of the mucous membrane of the pharynx 
in an area bounded by two different sets of musculature, innervated by 
different nerves. A consideration of the structure of this area surprises one 
that the condition is not more frequent. 



The Gisophageal Orifice in Different Species. — In the dogfish the oeso- 
jihagus is not more than .3 in. in length and entirely composed of a muscular 
sphincter of strong circular fibres. In the crocodile the cornua of the hyoid 
bone guard the oesophageal entrance and form a well-marked sphincter. This 
mechanism is complicated still further in the toi’toise. In mammalia the 
hyoid bone no longer controls the oesophageal entrance ; the cricoid cartilage 
now forms the basis of the sphinctcric mechanism. Negus has shown that 
such a mechanism is necessary' in all lung-breathing forms to prevent air 
suction into the oesophagus during respiration. The ornithorhyncus has a 
well-marked band of muscle encircling the oesophageal entrance, forming 
a sphincter with a weak attachment to the fused cricothyroid ring. The 
arrangement of the muscles in monkeys is shoivn in Fig. 159. 

In the human foetus the cricopharyngeus muscle is divided into an 
upper superficial constrictor part, incorporated in the pharyngeal constrictor 
musculature, and a lower deeper sphincteric part which blends posteiiory 
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with the muscle of the oesophagus. In a four-months’ foetus (Fig. 160A) 
this division is evident, and the eonstrictor portion passes obliquely up\\ards 
whilst the sphincteric part passes transversely round the msophagus. In a 
five-months’ foetus (Fig. ICOB) the direction of the spliincteric portion is 
obliquely downwards. Consequently a weak area is produced in the posterior 
wall of the pharynx' between the superficial and deep portions of the erico- 
phar 3 Tigeus muscle. It is through this weak area that the phar 3 'ngeal mucosa 
prolapses in the adult (Fig. 161). A fully formed pouch is shown in Fig. 162. 

I have satisfied myself in examining a large number of these pouches 
that the mucous membrane of the phar 3 'nx onU’' herniates through this area. 




Fio. loo. — The arrangement of the cricopharj'ngous muscle in the foetus. A, Four 
months ; b, Five months. The black rod is under the superficial constrictor fibres ; the 
rc I rotl i.s under the superficial constrictor and deep sphincteric fibres. 


The ericopharyngeus muscle therefore consists morphologiealh' and function- 
allv of two distinct sets of musculature with a congenital weakness between 
them. If either of tlic two following conditions is present, prolapse of the 
mucous membrane will occur. 

1. Loss of clasticit 3 ' or degeneration of the muscles composing the lower 
pharvngcal constrictors. At best, this musculature is jooor material, and even 
under normal conditions this region is one of stress and strain. 

2. Persistence of contraction of the sphincteric portion of the crico- 
pliaryngcus muscle during deglutition is probabh- the more important factor. 
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Wc knoM- this occurs from tlie histories of patients with pouches. Conse- 
quently the intrapharyngeal pressure increases and the weakest part of the 
•wall gives way. 

During the second stage of normal deglutition the pharyngeal constrictors 
contract, and simultaneously the sphincteric portion of the cricopharyngeus 
muscle relaxes. This is a complex and involuntary reflex action. Whv the 
sphincter fails to relax in certain individuals v-e do not know. It is feasible 
to suggest that it is due to a breakdown in the neuromuscular mechanism. 
We are familiar with such breakdowns in certain other regions of the aliment- 
ary canal, but as yet we do not know the site of the primary lesion, whether 
it is central, ganglionic, peripheral, or due to some internal secretion. 



Fig. 101. — Enriy prolapse of pharyn- 
geal mucosa between the two parts of the 
cricopharyngeus muscle. {Specimen in the 
^luseum of the Royal College of Surgeons.) 



The nerve-supply around the oesophageal entrance is comple.x. c 
pharyngeal constrictors, including the constrictor portion of the cricopharyn 
geus, are supplied by the intricate pharyngeal plexus. The upper end ® 
oesophagus, including the sphincteric part of the cricopharyngeus, is supp le 
by numerous motor nerves from the recurrent laryngeal nerves. ontri u 
tions to the innervation of this region are also made by the sympatie ic 
system, but the role of these nerves is obscure. The association ot goi r 
with this type of pouch has been noted by German writers and is o 
in connection with derangement of the neuromuscidar mechanism. 
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been suggested tliat the enlarged thjToid gland raises the intrapliarjugeal 
pressure bv jDressing on the oesophagus and thus herniation of the pharATigeal 
mucosa occurs. It is more likely, however, that the motor ner\ es to the 
oesophageal orifice are mechanically stimulated by the enlarged thyroid gland, 
with consequent spasm of the sphincter, I suggest the possibility of oeso- 
phageal spasm in these eases being due to increased excitability of the vago- 
sympathetic nerves to the sphincter, caused by deranged thjToid metabolism. 

Pharyngeal Pouch— Anterior, Acquired. — This tN-pe of pouch is very rare. 
Hurst and Briggs have recorded an example in a female aged 57 years which 
was discovered bv radiological methods immediately in front of the entrance 
to the oesophagus and behind the larynx. 


POUCHES OF THE (ESOPHAGUS. 


CONGENITAL POUCHES. 

Pouch Associated with an (Esophago-tracheal Fistula. — The marked con- 
stanc}' of the morphologj' of this condition has been recognized by numerous 
observers and is a sign of an early fundamental change in the embryo, as 
changes occurring late in embryonic life give rise to anomalies which do not 
conform to a definite pattern. There may be a genetic basis for this mal- 
formation, as I^Iackenzie found it present 
in all the children of one father by 
three wives. 

The pathological picture is very con- 
stant (Fig. 163). The oesophagus com- 
mences in the usual way and ends blindly, 
forming a uniformly dilated pouch with 
thin walls. The large size of the pouch 
may be due to distension with amniotic 
fluid or to an abnormal groudh stimulus. 

In most cases the lower portion of the 
oesophagus opens into the trachea at the 
bifurcation or a short distance above. 

Numerous theories have been put 
forward to account for this anomalj^. 

Malformation of the oesophago-trachcal 
septum has been widely accepted, but as 
we do not know precisely how the oeso- 
phagus and trachea separate, the theory 
does not satisfy. Others have advanced 
theories of intra-uterinc inflammation and 
intra-uterinc trauma. 

It is not surprising that congenital anomalies should occur sometimes, 
when we consider the intricacies of the developmental process, each species 
negotiating the various stages at specific rates, which varj- within certain 
normal limits. If these normal limits are transgressed, the product of develop- 
ment is distorted. Stockard has performed experiments in which the rate 






T'lO. 103. — CEsophago-tracheal fistula 
associated "with a pouch of the upper end 
of the CDSophagus. A, Posterior aspect ; 
B, Anterior aspect. 
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of development was modified at Avill and various congenital malformations 
were produced. He shoAved that temporary arrest of groArth at certain critical 
moments in development is folloAA-ed by disastrous results. Stockard states 



that practically any deformity recorded in 
the literature, other than those resulting 
from germinal variations or mutations, may 
be induced In" loAvering the temperature, 
AA’hich modifies the rate of groAA'th. The 
malformation under reA-icAA-, therefore, may 
be due to changes in the rate of groAA-th in 
the cells A\-hich normally separate the trachea 
from the cesopliagus. The exact nature of 
the forces causing these changes is little 
understood at present. Clianges in tempera- 
ture and enA'ironment may play a promin- 
ent part. 

(Esophageal Pouch due to Imperfect 
Separation of the Trachea and (Esophagus. — 
Pouches of this nature occur in the anterior 


Fio. 1C4. — Pouch in (interior wall 
of oesophagus above the bifurcation 
of the trachea. The AvaU of the pouch 
is intimately incorporated in the vail 
of the trachea. The l^’mph-gland is 
merely attached to the lover border 
of the pouch. (Specimen in the Mxisctnn 
of the Hoyal College of Surgeons.) 


AA-all of the cesopliagus a short distance aboA"e 
the bifurcation of tlie trachea or in the 
angle of bifurcation. Careful comparison 
AA'ith pouches due to adherent tuberculous 
lymph-glands sIioaa’ marked differences. 
AVhereas pouches due to inflamed ]3"niiih- 


glands are small and taper toAA’ards the ape.v, to AA’hich a mass of l3nnph-glands 
are attached, AA’ith the long axis placed obliquch" upAA’ard or doAi’nAA’ard 
according to the direction of the glandular pull, the pouch under consideration 



Fig. 1C5.— Pouch 
vail of the trachea, 
fundus of the pouch. 


n anterior wall of oesophagus with the upper wall 

'liere is a depression in the right bronchus corresponding with 

{Specimen in the Museum of St. Bartholomews Hospital.) 
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is round, with a broad fundus and circular orifice, with the long axis at 
right angles to the oesophagus, or obliquely upward towards the trachea or 
bronchus {Figs. 164, 165). iMoreover, a part of the wall of the pouch ad- 
joining the trachea is firmly incorporated in the tracheal wall. The muscle 
bundles are elearly demarcated on each side of the pouch. 

If development is pursuing a normal course, the ccsophagus and trachea 
separate at 5 mm. and the musculature of the tubes is formed at 10 mm. 
Hence the primary defect in the wall 
must be epithelial. In this connection 
Ribbert has demonstrated primitive 
ciliated cylindrical epithelium in the 
walls of these pouches. 

In a series of transverse sections 
of a 17-mm. human embryo kindly 
lent to me by Professor J. E. Frazer, 
there is imperfect separation of the 
trachea and oesophagus with epithelial 
connection between the two tubes in 
three sections {Fig. 166). Such a 
defect may manifest itself in adult 
life as an cesophago-tracheal fistula, 
or partial closure may occur and 
the epithelium of the oesophagus 
become incorporated in the wall of 
the trachea at the site of the original 
fistula. Further development of the 
pouch is due to tension at the site 
of union due to elongation of the 
oesophagus, a certain degree of rota- 
tion which the oesophagus undergoes 
when the stomach rotates, and longi- 
tudinal contraction and relaxation of 
the whole oesophagus. 

(Esophageal Pouch Associated with Defect in the Muscular Coats, — 
According to Keith the oesophagus is of double origin : the upper or para- 
tracheal part is derived with the trachea from the retropharjuigeal segment 
of the foregut. and the lower or retropharyngeal part arises from the pre- 
gastric segment of the foregut. 

I have noticed the marked difference in the upper and lower halves of 
the oesophagus in animals, the former being largely a membranous tube and 
the latter a strong muscular tube. In a four months’ foetus the muscle coat 
of the lower half is well developed, Avhilst the upper half remains membranous. 
In the main, the muscle is unstriated in the lower half and striated in the 
\ippcr half. Oppel regards the striated muscle as derived from the branchial 
muscle which arises from the lower head mvotomes. 

Fig. 107 shows a pouch of this nature occurring immediately below the 
bifurcation of the trachea, composed entirely of mucous membrane which 
docs not bulge. The muscular defect is round, with clean-cut edges encircling 





Fig. ICfi. — Trans\-erse section of 17-ram. 
human embr>'o sho’tring epithelial connection 
bctvreen the trachea and (Esophagus. The 
position of the oesophagus is shoum by the 
solid cord of cells. {Serial sections of an 
embryo kindly lent by Professor J. E. Frazer.) 
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tho cpsophapus below tlio bifurcation of in the Museum oj St. Bartholomew's 

the frnehen. Hospital.) 



Fig. 1C9. — (Esophageal 
pouch associated with 
multiplo diverticula of tho 
colon. {Specimen in the 
Mttsewn of Cfiarvig Cross 
Hospital.) 
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the pouch. The two hunph-glands have no connection with the pouch. In 
Fig. 168 there are two small pouches immediately below the bifurcation 
of the trachea ; the other coats of the oesophagus are absent. 

It is obvious that this tjTie of pouch is not due to traction or pulsion, 
and I consider it to be due to a primarj" muscular defect in the region of union 
between muscle derived from the lower head myotomes and unstriatcd muscle 
developing in situ. Such muscular defects have been described in embrj'os of 
various ages. Happich found that the circular muscle in embryos of three 
and four months was completeh’’ interrupted in small areas. Shridde found a 
larger muscular defect in the oesophageal muscle in contact ■with the trachea. 

(Esopbageal Pouch Associated with Multiple Diverticula of the Colon 
(Fig. 169). — The association of oesophageal diverticula with those in other 
regions of the alimentary canal has been noted by ^lorrison and Smelt. The 
view is gaining ground that acquired diverticula of the whole intestinal tract 
from the oesophagus to the anus owe their origin to similar tendencies and 
arc local variations of the same morbid process. Barsony and Polgar have 
described multiple oesophageal diverticula which they consider to be due to 
disturbed inner\’ation. 

Keith regards colonic diverticula as the manifestation of irregular con- 
tractions of the circular muscle of the colon due to disturbed inner\’ation. 
This may be true for the colonic and certain multiple oesophageal diverticula, 
but it is difficult to apply this theorj' to the example under review. Lends 
and Thyng have demonstrated knob-like intestinal diverticula occurring 
regularly in embryos of man, rabbit, and pig, which usually degenerate but 
sometimes persist, in various regions. In connection ndth this specimen it is 
reasonable to suppose the presence of such congenital defects with the mani- 
festation of well-marked pouches in later life. 




Fig. 170. — Pouch in the posterior wall of the a?sophajnis. {Specimen in the 2^Iuseu7n 
of St. Bartholomew's Ho*tpital.) 

Pouch in the Posterior Wall of the (Esophagus. — Pouches in the posterior 
wall of the oesophagus arc rare, and the appearances differ from all we have 
already discussed (Fig. 170). 
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Ihe character of t}ie pouch suggests tliat it may have originated in a 
cyst winch has acquired a lumen into the oesophagus. Cysts of the oesophaeus 
probabl}' arise early in embryonic life from two sources. In human embryos 

about 20 mm. vacuoles of various 



Fio. 171. — Dingrnin reconstructed from 
serial sagittal sections of a lO.weoks embryo, 
showing tiio developing ojsophngus. 


sizes occur in the oesophageal epi- 
thelium. In some places they open 
directly into the lumen, in others 
they are separated from it by a par- 
tition of epithelium. The vacuoles 
are more numerous in the lower half 
of the tube and in the anterior and 
posterior walls. Vacuolation Increases 
the size of the lumen of the oeso- 
phagus. These epithelial cavities may 
jiersist, forming either cysts or diver- 
ticula. 

In later embryonic life the epi- 
thelium of the oesophagus is markedly 
irregular (I'ig. 171). In circumscribed 
areas epithelial proliferation is taking 
])lace and epithelial bridges across the 
lumen occur. In other areas there is 
an acti^•e moving apart of the cells, 
resulting in well-marked depressions. 
These depressed areas may be isolated 
from the main lumen and covered in 


by proliferating epithelium. Such cavities may remain closed, forming cysts, 
or may secondarily acquire an opening into the oesophagus, forming a 
diverticulum. 


ACQUIRED POUCHES. 

(Esophageal Pouch due to Adhesion with Tubercuious Lymph-glands. — 

Kragh has made important contributions to the pathology of this type of 
pouch and prefers the term ‘tuberculous diverticulum’. The pouch is conical 
in shape with an oval orifice with the long axis obliquely upward or down- 
ward. The muscle coat of the oesophagus seldom stops at the margin of the 
diverticulum. The apex of the pouch is firmly attached to diseased lymph- 
glands. The commonest site for their occurrence is in the anterior wall of 
the oesophagus in the area following the bifurcation of the trachea, where 
the oesophagus is in relation with the bronchial lymph-glands (Fig. 172). 

Adhesions betrveen lymph-glands and the oesophageal wall are not 
frequent ; Kragh found adhesions in 14 out of 556 cases examined. 

This type of pouch is uncommon in children. Dr. Allan Brown kindly 
searched the records of the large Children’s Hospital in Toronto for me an 
could find no examjjle. lilediastinal tuberculous l 3 miphadenitis is more 
common in Toronto than in this countrjn 

Pouches Associated with Obstruction at the Lower End of the (Esophagus. 
— Pouches associated with cardiospasm are found in two regions name j , 
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torminnl in n rhiUl. Fic. 174. — Lnrpe pouch in the lateral \rall of theo?50- 

{Spccitncfi in thr o/ phni^is. The himen of the lower end of the otrsophairti.s 

Grrat Ormond Street //o«pdal is much diminished. {Specimen in the Museum of the 

f'’’' Cliililrcn.) Hoyat College of Siirgeon‘f.) 



250 THE BRITISH JOURNAL . OF SURGERY 


betw 

the 


■een the fibres of the erieopharyngeus musele and in tlie lower third of 
oesophagus. Twelve cases of pharyngeal pouch secondary to cardio- 
spasm have been reported in the literature. Dessicker 
believes that a historj' of cardiospasm may be elicited 
in the majority of cases of pouches in the* lower third 
of the oesophagus. 

Pouches due to an organic stricture at the lower 
end of the oesophagus are fusiform or saccular In 
former the oesophagus is dilated throughout a 
localized area proximal to the stricture (Fig. 173 ). 
Abel has recorded an example of a saccular pouch 
situated above a stricture. 

The effects of a stricture at 


a 




■V 


v--. 



Fio. 175. — Poucli 
in the right Intcrnl 
segment of the a>so- 
phrtgus. {Spcchitcn 
in the Muscitfn of Sf, 
Bartholomew's Hos- 
pital,) 


the lower end of the oesophagus may 
be either uniform dilatation of the 
whole oesophagus, or partial dilata- 
tion with the formation of a fusiform 
pouch, or the muscle bundles may 
diverge in a localized area with con- 
sequent herniation of the mucous 
membrane (Fig. 17-f). 

(Esophageal Pouch of Inflamma- 
tory Origin. — The relation of pouches 
and ulcers has e.xcited interest. 
Percy and Sha-w have drawn atten- 
tion to the connection in the 
duodenum. Fig. 175 shows a diver- 
ticulum in the right postero-lateral 
segment of the oesophagus 4 in. above 
the cardiac orifice, with a wide oval 
orifice whose long axis is in the 
line of the oesophagus. The over- 
lying muscle is absent and there is 
evidence of oesophagitis. It appears 
that this pouch is of inflammatory 
origin and very jjrobably originated 
in an ulcer. 


NATURAL POUCHES IN ANIMALS. 

The Sloth Bear.— There are two nasopharyngeal pouches, which -Mayer 
described in 1830 (Fig. 17G). According to Killian, they are not homologous 

with any structure in the phar 3 mx of man. . 

Domestic Pig. — The nasopharjmgeal pouch of this animal was descri 
by Jlaver in 1840. It is a large sac passing downward and backuvard ron 
the lower end of the nasophar\mx (Fig. 177). The orifice is guar e • 
prominence formed bj’' the lower ji^rt of the plica phar\ ngopa an 
apex commonlj’’ projects backwards between the tv o n isions 
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tliyro 2 )har\'ngeus muscle. Tlie upper part of this musele acts as a loose sling, 

and the lower part is firmly blended 



with the inferior border of the pouch. 
An oblique muscle on each side passes 
deep to the thyropharyngeus to an 
attachment at the apex of the pouch. 
There is thus concerted muscular 
action at the apex to prevent ex- 
cessive increase in size. The lower 
part of the thyropharyngeus muscle 
is divided into superficial and deep 
portions continuous above, and there 
is no space through which a phar- 
yngeal pouch could occur as in man. 
It is clear that the morphology of 
this pouch is entirely different from 
the posterior jjulsion ijouch in man. 



Fig. 180. — Largo oesophngenl pouch in 
a Iiorse. {Specimen in the Museum oj the 
Royal College of Surgeons.) 


Fig. 181. — Pouch at lower end of teso- 

gus in a dog, containing a foreign body. 

icimen in the Museum of the Royall etenn- 


Pharyngeal Pouches. — These are uncommon in animals. Fig. 1T8 s lou 
an anterior pharyngeal pouch which I removed from a great anteater. 
membranous sac t^rojects upwards and forwards above the ij oi ^ 

orifice lies in the pharynx above the base of the epiglottis, it is cu 
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assign a function to this pouch. It is certainly not for the storage of food, 
and I suggest it secretes mucus for tlie lubrication of the food passages. 

CEsopbageal Pouches. — In the fruit bat I found a poueh at the upper end 
of the oesophagus ndiich has escaped the notice of earlier obsers'ers {Fig- 179). 
The poueh was present in three animals I examined, and consisted of a rounded 
sac situated between a tight cireular sphincter mechanism above and weaker 
constrictor muscle fibres below. This animal spends many hours hanging 
head downwards from trees, and sinee there is no sphincter at the lower end 
of the oesophagus, fluid runs up the tube, but is prevented from entering the 
pharynx by the strong sphincter at the junction of pharrmx with oesophagus. 
Hence the pouch is a pressure poueh, and the manner of production, lying as 
it does between a tight sphincter and a weak constrictor, is remarkedly 
similar to the mechanism of production of the pressure pouch of man. Imme- 
diately below the diaphragm there is a fusiform pouch which is morphologic- 
ally part of the stomach. 

Pathological Pouches in Animals. — Pathological pouches in the pharjux 
of animals are rare, as they are not systematically looked for. In monkeys 
there is no reason whj' they should not occur, except in the orang, where the 
lower end of the pharjux is strengthened by a specialized muscular band. 
Xegus has recorded a pharjTigeal pouch occurring in a mangabey ape. 

Pathological pouches commonly occur in the oesophagus of animals. The 
horse is specially prone to pouch formation owing to rupture of the muscle 
coats {Fig. 180). Pouches occur frequently in the dog {Fig. 181). 

I wish to thank the Council for the privilege of delivering this Arris and 
Gale Lecture, Jly best thanks are due to Mr. Bume for mueh kindness and 
help and to ]Mr. Wilson, I gratefully acknowledge the help of Professor 
G. E. Gask, Colonel Argjde, Sir Thomas Dunhill, Professor J. Ernest Frazer, 
^Ir. Carwardine, iMr. Capps, Dr. Finzi, Dr. Sparks, and Dr. Simon, and the 
Curators of many hospital museums. 
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THE SURGICAL TREATMENT OF BRONCHIECTASIS.* 

By ROBERT M. JANES, Toronto. 

Attempts to relieve cases of bronchiectasis by surgical inteirention have been, 
on the -whole, discouraging. A fresh stimulus to the study of the disease 
■was given by the introduction of lipiodol by Forrestier in 1922 : before the 
emplovTuent of this diagnostic agent it -was impossible, in the majority of 
cases, to be certain of the existence of bronchiectasis, and the accurate local- 
ization of the disease -was out of the question. In a series of 72 cases 
Hartrung (quoted by Hedblom^) was able by ordinary- methods and rontgeno- 
grams to make a correct diagnosis as to the presence and site of the lesion in 
only 20 ; in 39 it was impossible to recognize either the lesion or its location. 
Under such circumstances great surgical progress was not to be expected. 

Surgical methods of treatment may be divided into three main groups : 
(1) Collapse therapy as obtained by pneumothorax, section or exeresis of 
the phrenic nen'e, or thoracoplasty ; (2) Pneumotomy -with drainage of 

the larger collections of pus ; and (3) Excision or destruction of the involved 
lung tissue. 

Collapse Therapy. — The pathological picture presented by the disease 
would seem to make it obvious that no form of coUapse therapy could accom- 
plish more than an alleviation of sjTnptoms. The extent of the area in which 
secretions can collect may be decreased, but the underlpng infection must 
still persist in the large majority of cases, and in ver\^ few is there a 
marked permanent reduction in the calibre of the dilated bronchi. 

Oakley- recorded the results of phrenic paralysis in 17 cases of bronchi- 
ectasis. Complete relief of sj-mptoms was reported in 4 cases (23-5 per cent), 
lasting improvement in 7 (41 per cent), and temporary improvement -with 
relapse in 6 (35-5 per cent). Hedblom^ reported 38 cases in his own experi- 
ence, in which following phrenicotomy 9 were free of s\*mptoms for from three 
months to three years, 20 had a decrease of 50 to 80 per cent in the amount 
of sputum. 7 showed some improvement, and 2 were unimproved. Davies^ 
produced a unilateral phrenic paralysis in 25 cases of basal bronchiectasis. 
Ten (right side) were not improved, and thoracoplasty was proposed ; 5 

(left side) obtained symptomatic relief and coughed less, but their condition 
was reported as -worse eighteen months later ; 1 (right side) was completely 
free of all symptoms for two years and then had recurrence with hajmo- 
ptysis and death. In a recent report'^® he states that of 5 cases in wliich 


• From tlic Dcp.ortmcnt of Surgerj- of the University of Toronto and the Toronto 
General Hospital. B.ased on the work of the author and his senior colleague. Dr. N. S. 
Shenstonc. Read at the combined meeting of the Canadian and Ontario Medical Associ- 
ations at Toronto, June 24, 1032, as the surgical contribution to a sjTnposium on 
bronchiectasis. 
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Table /.-Results of Seven- „-r» 


Case j 

SEX i 

Age 

j Location , 

DnuTiox ! 

1 

i 

ADjn.=siox 1 

Oper.\tio\- 1 

II ’ 

1. H. H. 

M. 

32 

' R.L., R.M. 

1 

1 year . . j 

June 21/28 

Phrenic neurectomy Oct. 5 




' 1 

1 

1 

i 

1 

1 

i 

Feb. 27/29 

Multiple-stage extrapleural ftnr -v 
plasty betiveen March g and l 
19/29 

2. A. M. 

M. 

27 

L.U. mid L. 

1 year, 3 
months 

June 18/30 

Multiple-stage extrapleural It,- a 
plastv between July 30 and 0 « 
21/30 ' 'i 






Sept. 19/31 

t 

;!. A. \V. 

F. 

24 

L.U. and L. 

Well until 10 
days before 
admission 

t 

Feb. 13/30 

i 

Thoracotomy Feb. 25/30 

1 

j 

1 

1 

1 



13 months . . i 

i 

March 12/31 

Multiple-stage extrapleural thor.' 
plastv hetrveen April 1 and '' 
20 /3i 

4. J. C. 

1 yi. 1 

' 1 

1 1 

1 

43 

L.U.* . . 

1 year, S 
months 

Jan. 20/32 

Druinuge of abscess Feb. H o* 

Thoracoplasty 1— f posterior 
2/32 

[ 5-9 posterior April 2S/3- 

5. H. H. 


50 

R.U. 

12 years 

July 2/32 

1 upper right posterior thoratop.- 
j July 22/30 

C. H. ^V. 

M. 

43 

L.U. and L. 

10 years 

June C/32 

31 ultiple-stage thoracoplas'y 
8/32 to Aug. 30/32 

5 Multiple-stage t'.oracoplasty -V 
, 11/32 to Oct. 13/3.- 

) 

1 

7. R. D. 

M. 

24 

L.U. and L. 

8 years 

Aug. 8/32 


* Bronchiectasis occurred as complication of lung abscess. 
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:nrECTASis tiieated bv Thobacopl-vsta-. 


AXXSXnESJA 

DiscnAnnn 

OP. DEATH 

COSrPLICATlOXS 

Results 


Jan. 28/20 



istal neiA-e-block 

Jlay 21/29 

Septic pneumonia left lower 
lobe with large abscess 

Became worse during period of opera- 
tive treatment. Had extension to left 
lower lobe rrith formation of abscess. 
At autopsy right lung fibrous through- 
out and contained almost no pus 

or intercostal 
-block for poster- 

Xov. 9/30 

Carcinoma of bronchus 

In course of thoracoplasties sputum 
graduallv decreased from 12 to 14 oz. 

Gas and oxygen 
nterior 

1 

Oct. 7/31 : 

1 

1 

1 


daily to a maximum of 1 oz. daily. 
Following discharge Xov. 9/30 health 
improved for 7 or 8 months and then 
began to suffer from attacks of dys- 
pnoea. Upon re-admission Sept. 19/31 
found to be still in fair general health 
with little sputum. Died. Autopsy 
showed careinoma the size of a walnut 
at entrance to left primary bronchus 


Aug. 1/30 

Empyema . . 

Patient admitted uith widespread 
bronchopneumonia left side. Em- 

pyema occurred which was drained. 
Went on to a widespread bronchiec- 
tasis. Transferred to sanatorium, 
where a gain of 20 lb. in weight 
oecurred but sputum remained un- 
changed 

1 for lower. Gas 
oxj-gen for upper 
anterior 

Aiig. 8 ^31 

1 

Nil 

1 

i 

Patient developed a small amount of 
bronchitis of opposite side. Stood 
operations well, but there was little 
decrease in sputum. Xot much 
improved 

MTien heard from several months later 
had gained somewhat in weight and 
improved in general health. Sputum 
only slightly decreased 

\ud 

and oxygen 

June 13/32 


Upon discharge from hospital general 
health good. Sputum consisted of a 
little clear mucus only. Drainage 
wound almost healed. No discharge 
March 1/33. No cough, no sputum 


and oxygen 

July 29 '30 

Bronchopneumonia leftside 

Post-operative course at first fairly 
satisfactoiy, temperature to 101°. 
Died July 29. Autopsy showed an 
extensive saccular bronchiectasis of the 
right upper lobe, adlierent pleura right 
side. Bronchopneumonia on left side 
apparent cause of death 

al.gas and oxygen, 
local 

Sept. 12 32 

Mild phlebitis left femoral 

March 20/34. Looks well. Cough and 
sputum still troublesome, but sputum 
2 to 4 oz. daily as compared with 
maximum of 20 oz. daily before 
operation, and less foul 

:il, gas and oxvgcn, 
-lot-al 

Nov. 21 32 

On Oct. 25/.32 developed a 
widespread bronchopneu- 
monia in the right lower 
and middle lobes, gmdu- 
ally recovering fron> this. 
On discharge there were 
only a few rales at the 
right b.asc. Sputum 4 to 

S oz. daily and foul 

Marcb 10 .33. Has gained .30 lb. since 
leasing hospital. Sputum, about 20 oz. 
before operation, nosv about 4 oz. 
daily, but still veiy foul. Has had no 
further pneumonia 


- Uijht lo«»T. 


HA. I'l’lit uj'joT. 


lOr. — Riirlit miiMl'*. 


L,l*. an 1 L.— Left ui>|*c*r an'I lo^cr. 
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tlie operation was done in tlie iiope that it might be self-sufficient, 4 gained 
no benefit though the fifth was relieved of symptoms for two years. In 
two other cases in -which the evulsion was done as a preliminary to thoraco- 
plasty, the major operation had been postponed indefinitely on account of 
the improvement resulting from the hcmidiaphragmatic paralysis. In our 
experience the relief obtained by paralj^sis of the diaphragm has not been 
Avorth Avhile. 

Pneumothorax has not been used by us in the treatment of the disease. 
Several of our cases had been treated in this manner, however. In some the 
sputum had been decreased temporarilj'^, in others no noticeable improvement 
had occurred. Where adhesions do not prevent its use rve believe it should 
be employed pre-operatively as an aid in emptying the dilated bronchi of 
their infective contents and perhaps lessening the danger of pneumonia. 
We consider, horvever, that, except perhaps in early cases in children, arti- 
ficial pneumothorax should be used only as a pre-operative measure, since, 
if the air is allowed to absorb, the subsequent development of adhesions 
renders the operatiA’c procedure more difficult : such adhesions also inhibit 
the proper expansion of the ujrper lohe, preventing the obliteration of the 
caAuty left after operation and increasing the likelihood of a bronchial fistula. 

The number of cases Avhich we have treated by thoracoplasty is too few 
to form the basis of an opinion. The results obtained may be seen in Table 
I. Case 1 Avas one of the rapidly progressive type. Although he died shortly 
after the completion of the collapse, the condition of the compressed lung 
at autopsy suggested that, had the infection of the opposite lung not occurred, 
marked improAmment might haAm been expected. Case 5 also had an exten- 
sion to the good side. Case 2 should, of course, never have been operated 
upon, and illustrates the necessity for a bronchoscopic examination. The 
decrease in sputum and imjAroA'emcnt in general health Avere, hoAvever, suf- 
ficient to haA'e made the ojAeration Avell Avorth AA-hile. Case 3 Avas improA^ed, 
but not to the extent that might haAm been expected. Case 4 is Avell. 
Cases 6 and 7 are moderately iinproAmd at present, but too a short time has 


elapsed to permit a final judgement. 

In 1931 Hedblom^ reported that of 14 cases that had had a thoracoplasty 
before 1926, 3 had remained symptom-free, 7 raised from 10 to 20 per cent 
less siAutum ; G of these AA’ere Avorking regularly, 4 aa'Iio Avere improAmd died 
from ten months to tAvo years after operation — one of actinomycosis. Of 
18 cases operated upon since 1926, 4 died (one of brain abscess, one of 
pulmonary gangrene, and tAvo of pneumonia). The remaining 14 AA'ere all 
improved, Avith sputum reduced from 60 to 90 per cent ; 2 died folloAving 
a secondary lobectomJ^ In aucav of the results that may be obtained by 
lobectomy it Avould seem that extrapleural thoracoplasty should be reserved 
for those cases of unilateral bronchiectasis in AA'hich the area of involved lung 
is too great to be remoAmd completely. The degree of collapse required is 
much greater than in pulmonary tuberculosis. Because of the large amount 
of sputum, local or spinal anaesthesia is preferable, and the operation shou 


be done in multiple stages, usually at least four. 

Drainage. — The drainage of one or more of the large abscess poc 'e s 
Avould appear to haAm been used extensiAml}'^ by Sauerbruch. He recommen 
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its employment'* and states that it often results in considerable alleviation 
of sj'mptoms but never in cure. The pathologj^ of the condition makes it 
clear that little could be expected from simple drainage. We have not 
attempted to treat bronchiectasis per se by drainage, but have consistently 
failed to obtain a cure by drainage alone in those cases of chronic lung 
abscess in which a secondary bronchiectasis had developed. 

LOBECTOMY. 

That lobectomy would be the ideal method of treatment of localized 
bronchiectasis has been recognized by most writers on tbe subject. Surgeons 
have been loath to advocate it because of the tremendous mortality associ- 
ated. Lilienthal reported a personal mortality of 47 per cent. Cor\'llos“ in 
1930 collected 87 eases operated upon by eleven different surgeons, vith 48 
deaths — a mortality of 53'1 per cent. Of the surviving cases, 38 were cured 
by operation and 1 was improved. Coryllos reported 2 of his own cases, 1 
cured without a fistula, 1 cured apart from the presence of a fistula. He 
advocated a preliminary graded thoracoplasty followed by lobectomy in one 
or two stages ; one lobe was removed with a cautery'. Whittemore® described 
a method in 1927 in which under gas and oxygen anaesthesia a sufficient 
number of ribs were removed to permit of the diseased lobe being freed and 
brought to the surface, where it was firmly fixed to the chest wall by deep 
sutures of silk and chromic catgut. In about ten days the lung tissue became 
necrotic, and in four to five weeks it sloughed away, leaving a clean granu- 
lating wound, which was lightly packed until it closed. The cases were in 
hospital for an average of si.x to eight weeks, and the wound required from 
three to four months to close. He did not do a preliminary thoracoplasty, 
but suggested that it might be wise to do so. He reported 6 cases, 3 of 
which were healed without fistula : one was well but had a persistent fistula 
at the end of one year and three months ; one was still in hospital ; and one 
died on the tenth day from pneumonia on the good side. 

Robinson"’ ® described a method of two-stage lobectomy. At the first 
sitting the overlying ribs, periosteum, and intercostal bundles were removed. 
At the second stage the lobe was freed, clamped at the pedicle, and excised. 
Individual vessels were ligated, and finally a mass ligature of silk or 
kangaroo tendon was placed on the pedicle. The cavity was packed and 
allowed to granulate. He reported 5 cases -inth 1 death®, and stated that 
the resulting bronchial fistula: were easil}* closed by skin- and fat-grafts. 
In his other paper he reported 7 cases with 3 deaths. Archibald*® success- 
fullj' performed a two-stage lobectomv in 1924. 

Graham® advocated the cautery excision of the diseased lung. Part of 
the overlying chest wall was first removed and the wound packed widely 
oj)en. The diseased tissue was destroyed later in multiple stages vith a 
cautery iron. He reported 20 cases, of which 4 (20 per cent) were completely 
healed, C (30 per cent) were free of sjTuptoms but had bronchial fistulae. 
3 (15 per cent) showed marked improvement but still had some cough, 2 
were still in process of treatment, 1 had not been heard from, 4 (20 per cent) 
were dead. 
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Hitzroti^ reported a successful one-stage lobectomy in 1920. The chest 
Avas opened through an intercostal incision in the seventh interspace ; the 
lobe Avas freed from dense adhesions and remoA^ed. The intercostal Avound 
Avas closed comirletely and drainage established by the Kenyon method 
through an intercostal stah-Avound. A bronchial fistula dcAmloped, but closed 
spontaneously. A complete cure Avas accomplished. McDoAA'elP^ reported a 
single successful case operated upon by Tudor EdAvards in 1930. The ehest 
Avas closed tightly and the pleural effusion, Avhich remained sterile, aspirated 
upon teiA occasions. The patient, a boj' of 16, became completely Avell. 
That the effusion Avould remain sterile in many cases could not be expected. 


TECHNIQUE. 


The technique A\-hich Ave haAm developed is a modification of that em- 
ployed by Brunn^®. It Avas described by Shenstone in a jAaper giA'en before 
the conjoined meeting of the British and Canadian jMedical Associations in 
Winnipeg, on Aug. 27, 1030. 







Fig. 182. — Position 
of incision in relntion 
to inferior angle of 
scapula. 



Fig. 183. — Trapez- 
ius, latissimus clorsi, 
and serratus ningnus 
exposed. 

A long incision is made in the general direction of the ribs, passing just 
beloAV the scapula and extending from a point a ferv inches above “Ygm 
the angle of that bone to the costal cartilages in front 1»2, )■ 
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The underlying muscles are severed in the same direction [Fig. 184), exposing 
tile ribs and intercostal spaces. We have usually chosen the sixth interspace 
as our portal of entry into the chest, though the fifth or seventh appears 
to he equally satisfactory. The subsequent exposure is much enlarged by 




Fig. 184. — Di\'ision of trapezius and latissimus dorsi muscles, exposing erector 
spina* and serratus anterior muscles, 6th, 7th, and 8th ribs. 


dividing the ribs adjacent to the selected interspace as near their vertebral 
ends as possible, and this rvc have done in each case before entering the 
thorax [Fig. ISa). For this purpose the lateral margin of the erector spina; 
is dissected medially, and the tip of a straight bone-cutting forceps inserted 
close to the rib, which is severed without prior elevation of the periosteum. 
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In the earlier cases tlie intercostal muscles -were divided carefully and air 
allowed to enter slowlj^ bj' plugging the opening intermittently with the tin 
of the finger (Fig. 186). We now- feel that cases with a free pleura sliould 
have a preliminary pneumothorax. If this has been done, no special pre- 
cautions are necessarJ^ The intcrcostals with the underlying pleura may be 
divided safely from the costal cartilage to the angle of the ribs and the 



Fig. 185. — Elevation and, retraction of the lateral border of the erector spina; muscle, 
permitting the section of the Otii and 7th ribs near their vertebral extremity. 

■wound spread ■widely ■with self-retaining retractors (Fig. 1S7). An enormous 
exposure is obtained in this rvay. 

Adhesions are variable : in our experience they are always present m 
the interlobar fissure, and usually so between the lower lobe and the diaphragm. 
In several of our cases the pleural space rvas obliterated. Adhesions are 
separated b}'" a combination of sharp and blunt dissection, and great care 
must be taken to avoid wounding the lung. 

When the diseased lobe has been freed completely a snare of heavy cora 
is passed around it as near as possible to the mediastinum, and the ^^n 

tight in the instrument designed for the purpose (Fig. 188). We believe 
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it to be a better method of eontroUing the pediele than any other we have 
seen deseribed, and nothing has given us sueh a feeling of comfort and safety 
in this operation as this simple device. Without the devitalization of the 
tissue, it controls the blood-supply, obstructs the bronchi, pro-iddes a solid 
support during the suture of the pedicle, and, in addition, can be used in 
limiting mediastinal movement during the operation. 



Fio. ISO. — Intercostal mu-'cle^ diWcled: ntli and 7th ribs retracted. Tip of finger placed over 
opening in nleiira to ensure slow entry of air into pleura. {After 3runn.) 

For the purpose of preventing the escape of infected material during 
the section of the lung, a second snare is placed about in. distal to the 
first in those cases in which the diseased lobe is sufficiently voluminous 
(7'ig. ISO). When the lobe to be resected has become verj’ small as a result 
of extensive fibrosis or collapse, this second snare has been found to interfere 
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M’ilh tlie making of a projieriy excavated pedicle and its use lias been 
discontinued. The general pleural cavity is then protected by moist packs 
and the lobe cut away, leaving a pedicle f in. in length. The section 
is best accomplished with curved scissors, and the cut surface of the 
pedicle should be somewhat excavated to assist in the subsequent closure 
{Figs. 190-193). 



Fig. 187. — Exposure obtained in n case ■without pleural adhesions. 

Frequently one or more bronchi project above the surface : these should 
be trimmed aivay, but care should be taken that a bronchus with a bronchia 
artery docs not slip back out of the snare, as this may result in the ^esse 
being missed by the running suture and subsequent haemorrhage in o 
the bronchus. The resultant bare area is painted with acriflavine (1-10 )■ 
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Obvious vessels are caught -(vith forceps and ligated, and a running suture of 
catgut is introduced across the pedicle but not including its pleural margin. 
The snare is then slightly released and any oozing areas can be included in 
the suture before it is tied. A further running catgut stitch closes over the 
pleural margins, an endeavour being made to invert the edges in the process. 
The snare is tlien removed and the remaining lobe carefully examined for 
any small tears overlooked earlier. 



Fig. 1S8. — Special tourniquet desired to control the pedicle. 


It is important to have decided from lipiodol injection before operation 
whether or not there is an involvement of the middle lobe on the right or 
the lingual ])ortion of the upper lobe on the left side. We have found that 
inspection and palpation of the lung through the open chest cannot be relied 
upon. The middle lobe is occasionally sufficiently pedunculated to be freed 
and removed along with the lower. ^lorc often it must be dealt udth separ- 
ately. and is then removed with a snare in the same way as the lower lobe, 
or. where it cannot be freed to a definite pedicle, it must be clamped and 
removed in the same manner as a portion of the upper lobe. 

When it is desired to remove part of a lobe, two crushing clamjjs are 
applied proximal to the diseased area and the lung sectioned between them. 
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The cut surface is painted witlr acriflavine. A running suture of chromic 
catgut is then placed over the forceps, the forceps removed; and the suture 
pulled taut. The bare area is covered in with a continuous Lembert suture. 
A small incision is then made in the ninth interspace in front of the mid- 
axillary line through -which the end of a long tube of about 32F calibre is 
drawn. The fenestrated end of this tube is placed about 1 in. awav from 



Fig. 189. — Tourniquets in place. Exposed surfaces protected with gauze pads. 


the pedicle of the resected lung and maintained in place by a plain catgut 
suture inserted into the summit of the diaphragm (Fig. 194). 

The operation wound is closed in layers. Interrupted chromicized ca gu 
sutures enclosing the adjacent ribs bring the edges of the long rent in le 
intereostals easily and accurately together (Fig. 195). In our 
the inclusion of the nerves has not caused any lasting jiressure neuritis. 
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muscles are approximated by a continuous suture of chromicized catgut and 
the skin by an ordinary dermal suture. 

As soon as the wound is closed, the distal end of the drainage tube is 
placed under the surface of a normal saline solution contained in a bottle, 
maintained at least 2 ft. below the level of the chest. The patient is then 
invited to cough. This act expresses the air from the pleural ca^•ity, permits 
of the rapid expansion of the lung, and prevents mediastinal flapping. At 
the end of twenty-four hours it has been our custom to attach a continuous 



Fir.s. 190, 191.— Ablation of lobe, leaving pedicle with concave surface. 

siphon drainage to this tube, using a column of about IS in. of water. The 
earlier cases were done under intercostal nerve-block, but spinal anaisthesia 
has been found much more satisfactory. 

The use of the snare has made it easy to deal with the pedicle. There 
is no loss of blood, no escape of air, and much less spread of infected material. 
Tiic (lapping of tlie mediastinum may be entirely controlled. Apart from 
the fact that the placing of sutures is made so much easier, the patient experi- 
ences great comfort from this support and coughs much less frequently. 

VOL. XXL — NO. S2. IS 
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Under spinal anaesthesia there is a mininiuni of shock and it has been possible 
to proceed without hurry. The patient is able to cough and clear a consiclev- 
able amount of tlie jnaterial expressed into the trachea. Flooding of the 



Flos. 102, 193. — Closure of pedicle and its subsequent suture to upper lobe. 

opposite lung is not avoided entirely, however, and the occurrence of 
pneumonia in the good lung remains the greatest hazard. One case 
developed a massive collapse of the opposite lower lobe and subsequen \ 
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a bronchiectasis : this was probably due to the aspiration of tenacious 
sputum into that bronchus. 



\ \ 


Fio. 194. — Drainage tube in place. 

Tlic patient is placed in bed in the Fowler position. Post-operative 
respiratory embarrassment and cyanosis is variable : in most cases it is slight, 
but oeeasionally is very considerable. It is often necessary to administer 
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oxygen until the pressures liave been readjusted, and no patient should be 
operated upon unless an oxygen tent or oxygen chamber is available 
Repeated hypodermic injections of atropine gr. help to control the cedemai 
but this does not seem to be nearly so effective as the administration of 
oxygen. Fairly frequent changes of position should be insisted upon. The 



Fig. 195. — ^Method of closure : medial suture includes erector spinre muscle. 

patient should be encouraged to cough and thus clear bronchial secretions, 
^lorphine should be administered in -J-gr. doses sufficiently frequently to 
ensure reasonable comfort and to permit of coughing without too much pain. 

For the first twenty-four hours there is a considerable escape of bloo 
and serum. If the upper lobe is free from adhesions, it is displaced down- 
ward and quickty becomes adherent to the elevated dome of the diap iragni. 
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It is this application of the upper lobe to the diaphragm as well as the method 
of elosure of the stump that prevents the formation of a bronehial fistula, 
and we have noted that if the descent of the upper lobe is prevented by pleural 
adhesions, a fistula is more likely to oecur. In many of our cases there has 
occurred a temporar\' pneumothorax in the upper pleura in which a variable 
amount of fluid has been present. Both air and fluid may be absorbed 
rapidly, the lung expanding to fill the space. In two of the cases this con- 
dition was accompanied by infection requiring drainage through intercostal 
stab-wounds. In one of these rapid healing took place ; in the other a 
partial thoracoplasty was required for closure of a persistent ca\dty. jNIore 
recent experience has convinced us that collections of fluid above the upper 
lobe should be drained as soon as recognized. An X-ray should be made ■with 
the patient in the sitting position within the first two or three days following 
the operation, as it is not always possible to interpret correctly the clinical 
findings. If drainage is established promptly, infection may be prevented, any 
embarrassment to respiration is removed, the lung is allowed to expand more 
rapidly, and the cavity is much more likely to close spontaneously. 

Two cases developed increasing fever for which no cause could be dis- 
covered up to the tenth day post-operatively, at which time they suddenly 
coughed up several ounces of pus. The X-ray of one such case showed a 
definite cavity with a fluid level about the stump of the resected lung. In 
both cases cough and sputum ceased at the end of four to six weeks. They 
are both well and apparently cured. This complication prolongs convales- 
cence, but since the abscess is efficiently drained into a main bronchus it 
would appear that spontaneous recover^' could be anticipated. 


SUMMARY OF RESULTS. 

An analysis of Table II reveals the following points of interest. 

Of 17 cases operated upon, 16 were done by the one-stage method. Of 
these 16 cases, 6 were cured, 3 were improved, 2 unimproved, and 5 died. 
In one case {Case 5) improvement only (and not cure) occurred from failure to 
recognize an involvement of the lower portion of the upper lobe on the same 
side : in another {Case 9) owing to the presence before operation or pos- 
sibly the development after operation of some disease in the opposite lobe. 
One {Ca.se 14) developed a post-operative collapse of the previouslv healthy 
o]ipositc lower lobe, in which there is now a well-developed bronchiectasis. 
The two unimproved cases were more extensive than was realized. Complete 
post-mortem examinations were obtained upon the 5 cases that died. Two 
deaths {Cases 4 and S) were found to have been due to bronchopneumonia 
in the previously normal lung of the opposite side. Case 16 had a large 
amount of sputum, but lipiodol injection seemed to demonstrate that the 
bronchiectasis was confined to the left lower and lower part of the left upper 
lobe. .Autopsy showed that death had been due to bronchopneumonia, em- 
]5yema. and siq)purativc pericarditis ; the remaining portion of the left upper 
lobe and right lower lobe were bronehicctatic. .A cavity the size of a hen's egg 
in the upper lobe had failed to fill with lipiodol. This was ver\- disturbiiTg. 
and demonstrated that even the lipiodol injections cannot be depended upon 
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entirely for loealizing the disease. Had the extent of the lesion been appreci- 
ated, one would not have thought of attempting even a thoracoplasty. There 
was no evidence that the pericardium had been injured at operation and 
no apparent reason for the occurrence of the pericarditis. The fourth case 
{Case 11) died of secondary ha;morrhagc from a perforating branch of the 
internal mammary artery eight months after the primary operation and three 
weeks after a persistent bronchial fistvda had been closed, apparently success- 
fully, by a plastic operation. This death should be looked upon, probably, 
as an unfortunate accident, since the diseased lung had been removed entirely 
but is a reminder of the fact that no case in which a fistula is still present 
can be regarded as out of danger. The fifth case died of a brain abscess 
fifty-two days after operation. 

Of the 16 cases, G developed bronchial fistula;. Three of these were 
temporar}'- onl}'- and closed spontancouslj^ one required an operation for 
closure {Case 11), and in two {Cases 16. 17) the patient failed to suryiye. 
When the upper lobe is freely movable and becomes adherent to the dome 
of the diaphragm over the drainage tube, the fistula, sliould one form, consists 
of a long, narrow tract and closes readily. When, however, an empyema 
forms between the ujrper lobe and the diaphragm and the large bronchus 
opens directly into this, spontaneous closure is not usual and a plastic oper- 
ation may be necessary later. It is interesting that of 12 left-sided cases 
operated upon, only 3 developed fistula; ; of these, the one in the patient 
that survived closed readily. On the other hand, of 4 right-sided cases 
operated upon, 3 developed fistuhe, one of which was closed by operation. 

Of the 16 eases, 4 developed more or less extensive empyemata. Two 
of these were above the upper lobe ; one closed readily following intercostal 
drainage ; one was closed by thoracoplasty. Two formed between the upper 
lobe and diaphragm ; the one in the patient that survived was closed by 
thoracoplasty. {Table II.) 

INIassive collapse of the opposite lobe occurred once only, but proved a 
serious complication, since a bronchiectasis subsequently developed. 

It is essential, before considering possible therapeutic measures, that 
the location and the extent of the disease be determined as accurately as 
possible. The usual physical examination of the chest and ordinary radio- 
graphs do not give the definite evidence that is necessary, and, in all cases, 
most careful injections of the bronchial tree with lipiodol must be made, 
especial attention being given to the condition of both lower lobes, the 
inferior part (lingual lobule) of the left upper, and the right middle lobes. 
Even M'ith the utmost care in the injections an occasional diseased bronchus 
is missed. 

These examinations having been carried out, we have accepted foi 
surgical consideration cases limited to one lower lobe with or without 
involvement of the lingual lobule on the left side or the correspon mg 

middle lobe on the right. . 

We have considered the operation justifiable in those patients v lose 
sputum was large in amount or foul, in those vdio had suffered numerous 
pulmonary hremorrhages whether or not they had sufficient sputum o le 



Table //.— IIichui.ts ok Lohuctojiy in Buonciiikctasis 


SURGICAL TREATMENT OF BRONCHIECTASIS 275 



11, Ij, Hlulit luwur. Il.Jl. Hlglit iiililillu. Ii.L. - Lufl lower. L.U. Left upiicr. 


276 THE BRITISH JOURNAL OE SURGERY 

in itseif significant, and in tliose in n’liom the disease appeared to be definitely 
progressive. 

A review of our series has demonstrated tliat eases with persistent fever 
and tliose recently recovered from exacerbations of the disease are unsuitable 
for operation. We feel that a considerable afebrile interval should elapse 
before lobectomy is advised in these cases, and that the jirocedure is prob- 
abl}^ safer if carried out during tlie warmer weather of the year. The post- 
operatii^e septic pneumonias following operations -where these obi’ious pre- 
cautions are not taken are of a peculiarly serious type and have been the 
immediate cause of death in -tO per cent of our fatal cases. Patients haviiw 
a large amount of sjoutum should carry out postural drainage for some time 
before operation, and we jircfer to operate upon them in the later, rather 
than in the early, part of the morning. If the sputum is foul, and partic- 
ularly if numbers of spirochaetes are demonstrable, it is possible that one or 
two administrations of one of the intravenous preparations of arsenic should 
be given before operation. 

It is a pleasure to acknowledge my indebtedness to Dr. Shenstone for 
the jn-ivilege of reporting this work and for much helpful criticism in the 
preparation of the paper, and to Miss M. T. Wishart for the patience and 
care with which she has prepared the illustrations. 
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PULMONARY LOBECTOMY.* 

TECHNIQUE AND BEPORT OF TEN CASES. 

Bv J. E. H. ROBERTS, 

SURGEON TO ST. BARTHOLOMEW’S HOSPITAL AND THE BROSfPTON HOSPITAL TOR 
CONSUMPTION AND DISEASES OP THE CHEST ; 

A>-D H. P. NELSON, 

CHIEF ASSISTANT TO A SUHGICAI, CNHT, ST. BAKTHOLOMEW’S HOSPITAE, AND ASSISTANT SERGEON 
TO THE BR05IPTON HOSPITAL POR CONSUMPTION AND DISEASES OF THE CHEST. 


The technique of the operation we are about to describe is in all essential 
details that of Shenstone and Janes,* of Toronto. In 1931 one of us was in 
Toronto and had the advantage of seeing these surgeons perform their 
operation and of following the post-operative course ; and this account is 
based on the experience of our first ten consecutive eases operated on at the 
Brompton and St. Bartholomew’s Hospitals. We differ from them in some 
minor details of technique and have introduced several new instruments 
which we consider add to the facility of the operation. 

Until quite recently lobectomy has had a mortality of about 50 per cent. 
Tlie chief difficulties were a generalized infection of the pleural cavity, the 
closure of the pedicle after removal of the lobe, mediastinal infection, and 
mediastinal emphysema. On account of the danger of a total empyema many 
surgeons perform the operation in two or more stages. In the absence of 
adhesions LilienthaU takes steps at the first stage to promote adhesions over 
the upper lobe either by rubbing the pleura with dry gauze or painting it with 
iodine. John Alexander^ does this as a routine at the first stage of his 
lobectomy operation. Some surgeons emphasize the danger of a large open 
pneumothorax in the absence of adhesions or rigidity of the mediastinum, 
but from our operative experience rve are convinced that this is a false 
doctrine. During the one-stage operation the mediastinum certainlv does 
shift towards the opposite side, but Avitbout any appreciable embarrassment 
to the patient's pulse or respiration. To overcome the difficulties of closure 
of the bronchial stump and pleural infection, Sauerbruch,* IVhittemore,® 
.lohn Alexander.^ Zaaijer,® and others advocate strangulation of the diseased 
lobe either by ligatures or a rubber band, following Avhich the diseased lobe 
is drawn outwards to occlude the opening in the chest wall (exteriorization), 
and in the course of the next two Aveeks sloughs off. In order to obliterate 
tlic space left after the lobectomy, and also to promote adhesions, Harrincton.* 
Ilcdblom.® and Coryllos” advocate a thoracoplasty beforehand, but this is 
entirely uiuiccc.ssary. because if the remaining lobe is free, it has no difficulty 
ill expanding to fill tlie entire hemithorax. 


♦Submitted for publication. January’, lO.TJ. 
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In 1929 Harold Brunn“ pointed out that no serious infection of the 
pleura occurred in a one-stage operation if early expansion of the remaining 
lobe M'as encouraged. By closing the chest tightly and employing a nefrative 
pressure drainage he showed that the lobe became adherent before the dis- 
charge became purulent. Brunn’s idea stimulated Shenstone and Janes to 
further work on the one-stage technique. Their operation differs from 
Brunn’s only in the method of closing the pedicle. The one-stage operation 
in a free pleura is now sho^^'n to be at least as safe a procedure as the 
‘strangulation’ operation, and has the advantage that there is no permanent 
diaphragmatic paralysis and that the remaining lobe is not crippled by dense 
adhesions and deformity of the chest wall. 

ESSENTIAL PRINCIPLES OF THE OPERATION. 

1. The entrance to the thorax through a long intercostal incision, with 
the result that there is no permanent deformity of the chest wall. 

2. The freeing of adhesions not only round the diseased lobe but also 
over the costal surface of the remaining lobe so that it will be free to expand 
and fill the hemithorax after the operation. 

3. The employment of two tourniquets on the pedicle of the lobe, the 
proximal one to control bleeding and the distal one to prevent escape of 
infected material while the lung is amputated betw'een these tw'o. 

4. The closure of the stump by a continuous suture rather than by 
dissection and separate ligation of its component structures. This we feel 
is an essential point in prevention of mediastinal infection or emphysema. 

5. Negative pressure drainage to remove any fluid and encourage the 
early expansion of the upper lobe, in order to obliterate all the dead space 
and so reduce the infected area to a small track. 

PRE-OPERATIVE CONSIDERATIONS. 

Indications. — -As the object of this paper is to describe a technique, we 
do not w’isli to dw'ell at length on the indications or contra-indications for 
lobectomy. It is obviously an ideal treatment for a chronic disease which is 
confined to one only of the lobes of the lung. Bronchiectasis, either cystic, 
atelectatic, or acquired, is the condition for 1110011 the majority of operations 
are performed. The best results are naturally to be expected when the 
disease is strictly confined to one lobe, but we feel nevertheless that when 
there is advanced disease, say in one loiver lobe, ivith a slight amount in the 
opposite base or middle lobe of the same side, one is still justified in removing 
the grossly diseased part. Bronchial carcinoma of the peripheral type iiiti 
no X-ray or bronchoscojiic evidence of mediastinal involvement is an indica 
tion for lobectomy, but primary tumours of this type are unfortunatel}^ lare. 
We feel that a chronic lung abscess or multiple abscesses confined to one o e 
would probably be best treated by this oiieration, but have not yet lac a 

suitable case. • r ■! n 

Bronchoscopy and Postural Drainage. — ^W^hen operating on patien s ii 
have much sputum tliere is considerable danger of bronchopneumonia 
opposite side, and this is one of the most potent causes of deat 1 m ei 
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onc-stage or two-stage lobectomy. Every effort must therefore be made before- 
liand to reduce the sputum to the minimum. The amount of sputum can be 
considerably reduced by bronchoscopic aspirations repeated twice weekly over 
a period of two or three months combined nith continuous postural drainage, 
the patient lying on the abdomen at night and for the greater part of the day 
with the foot of the bed raised 10 in. In one case we found that the patient 
was dry for several hours after bronchoscopy and therefore bronchoscoped 
her immediately before operation, while in several cases we have slipped in 
a bronchoscope at the end of the operation and aspirated all secretion from 
the main bronchi. 

We believe that bronchoscopy is an essential accompaniment in all chesi; 
surgery,’. 

Phrenic Paralysis. — It is an advantage to have the diaphragm paralysed 
at the time of operation, and the paralysis should only be temporary, because 
if the remaining lobe is to return to its full and increased function, the 
diaphragm must be working. The object in paralysing the diaphragm is to 
reduce movement at the time of operation and so assist the surgeon when 
dividing adhesions. In all except three of our cases the phrenic nerve was 
crushed just above the diaphragm after the thorax had been opened. In 
Case 6, on account of the massive adhesions, the ner\-e was not seen until 
they liad all been di\'ided, and was therefore left intact. "VATien there are 
many adhesions some time may be wasted in finding the nerve in the chest. 
We think therefore that in future it will be wisest to crush the ners'e in the 
neck a few days beforehand, as we did in Case 9. 

Artificial Pneumothorax. — In five of our cases we attempted to obtain a 
pneumothorax beforehand, but owing to adhesions this is often impossible 
and failure to obtain a space does not indicate the type of adhesion, nor is it 
any contra-indication to operation. The idea that a preliminary^ pneumo- 
thorax adjusts the patient for an open thoracotomy we find to be a theoretical 
rather than a practical consideration. We have therefore abandoned pre- 
liminary pneumothorax, and at the time of operation if there are no adhesions 
we allow the air to enter the pleural cavity slowly through a small opening. 

OPERATIVE TECHNIQUE. 

Anaesthesia. — There are two essential points in the anaesthesia : (1) After 
opening the chest, the lung on the affected side must be allowed to collapse 
and give ample room for manipulation ; (2) Quiet respirations, as violent 
movement of the lung causes a flopping of the mediastinum and shock. 

Shenstone and .Janes advocate spinal anaesthesia. In our first two cases 
wc cmi)loyed ‘avertin’. 0-11 grm. per kilo, of body weight, but this has the 
disadvantage that the respirations are very shallow — in fact continuous oxvgen 
must be administered while the chest is open — but it has the advantage that 
one docs not require an expert anaesthetist. 

For our last nine cases wc have given a preliminary injection containing 
morphine gr. ’. hyoscine gr. iff;, and atropine gr. rirr;, and nitrous-oxide°- 
oxygen during the o])cration at <a very slight positive pressure : the percentage 
of oxygen varies from IS to 2.> : there should be the minimum of re-breathing 
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as the CO 2 causes increased movement of the lung. This we think is the ideal 
if one has an anaesthetist with considerable experience and a McKesson’s 
type of apparatus. 

For forty-eight hours before operation the patient is given abundant 
glucose in all drinks and provided Avith barley sugar to eat. ToAvards the end 
of the operation the patient is giA’cn 1 litre of 5 per cent glucose at 115° F. 
per rectum. 

Position of Patient. — The patient lies on the good side on a flat table, 
but if there is much secretion in the trachea the table is tilted to about 15° 
Trendelenburg position to encourage drainage from the mouth. 

Incision. — Our experience so far has been confined to lobectomies for 
disease in the loAver lobe. Although avc have exposed the upper lobe on 
several occasions by this approach avc have not yet performed an upper-lobe 
lobectomy. The technique, hoAvoA-er, AA-ould be identical except that the 
chest is opened through the fourth interspace instead of the seA'enth. In the 
folloAA'ing description aa’c are considering a loAver-lobe lobectomy. 

The incision through the skin and extracostal muscles runs in a straight 
line from the costal margin in front along the seA'enth interspace to the mid- 
line behind. All bleeding points in the skin, subcutaneous tissue, and muscle 
are carefully picked up Avith artery forcejjs, and aa'c haA’e found it a consider- 
able suAung in time to coagulate these A’essels AA-ith a diathermy current rather 
than to tie each one Avith catgut. The lateral margin of the erector spin® 
is then freed, and the posterior ends of tlie 7th and 8th ribs are exposed. 
Next the intercostal muscles in the middle of the incision are diA'ided for 
about 3 in., tlie space is AA'idened by pulling the ribs apart AA-ith small hook 
retractors, and so the parietal pleura is exposed and incised. If there is a 
rush of air into the chest, the opening is immediately plugged AA’ith the finger 
and the air alloAA-ed to enter sloAA'ly during an interA'al of a minute or tAvo. 
Having found a pleural space, the intercostal muscles and pleura are then 
rapidly dhuded for their entire length AA'ith a pair of scissors. At the 
posterior end this incision keeps near the loAAer rib so as to aA'oid the inter- 
costal Amssels. The erector spinm is jioaa’ retracted, and AA’ith a pair of straight 
bone-cutting forceps the posterior ends of the ribs aboA'e and beloAA' the 
incision are diAuded opjjosite the tips of the transA'erse processes Avithout 
preAuous elcAmtion of the periosteum. Before the ribs are spread apart 
pleural adhesions in the neighbourhood must be separated. The fingers of 
the tAA’o hands are then inserted into the chest and the ribs sloAA-ly but forcibly 
pulled apart, for 4 to 5 in. in an ordinary adult. An illuminated rib 
rctractor^^* is then inserted and opened out to maintain this space. 


* Tliis instrument is a modification of the ordinarj' abdominal retractor, arms 

are longer and slightly ciirA’ed so that they Avill lie against the chest Avail ; also the ) .if es 
arc 21 in. Avidc and curved to a semicircle. In addition it carries a 3-volt lamp on cawi 
side for illumination. The light carriers, Avhich arc curved to the shape of the b ades, uip 
on to the arms, and at their other ends arc connections for the electric leads. Y'“'i‘ner ’ 
are rubber-coA’ered and sterilized by boiling. The lights Avill illuminate round 5. . 
Avhere the operating-room lights cannot reach, and this is a great assistance " Y^rptnetor 
adhesions in the costo-phrenic sinus or apex prior to lohectom3'. The lights on t 
are not sufficient to replace all other illumination during the operation. 
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Pleural Adhesions. — In lobectomies performed for bronchiectasis •\ve have 
encountered adhesions in every case : between base and diaphragm only in 
2 cases, completely surrounding the lower lobe but not the upper in 5 cases, 
and with both lobes involved in 2 cases. In Case 8, for carcinoma, there 
were no adhesions. 

These adhesions are usually thin and sheet-like and practically avascular, 
with the exception of those which run from the inferior surface of the lobe 
to the diaphragm, which are thicker and often contain blood-vessels that 
require to be ligatured. Early in the series we abandoned a case on account 
of the e.xtcnsive adhesions, but since our experience has increased we have 
done cases just as bad as this ; in fact, we doubt if there are any adhesions 
which cannot be overcome by careful dissection. 

All adhesions surrounding the lower lobe must, of course, be separated, 
and it is advisable to free the costal surface of the upper lobe in order to allow 
it to expand. The lobes are separated along the oblique fissure, but it is 
unnecessary to split tbis right dovai to the vessels unless there is a natural 
plane of separation. Finally the pulmonary ligament is dmded up as far 
as the inferior pulmonary vein, and in doing this one may encounter one or 
two blood-vessels that require to be ligated. A pedicle will now be pro- 
duced round which the operators finger and thumb should be able to meet. 
We have a special pair of lung forceps and long scissors with curved points 
which we find excellent for dissection and division of adhesions. Care should 
be taken not to draw up the diaphragm and cut it when dividing basal 
adhesions ; when working in front of the vertebral bodies the extreme 
proximity of the opposite pleura in this position must be remembered, and 
in this region the oesophagus on the left and inferior vena cava on the right 
must be noted and avoided. 



Application of Tourniquets and the Removal of the Lobe. — The loop of a 
tourniquet* (Fig. 19G) is slipped over the diseased lobe and kept as high up the 
pedicle as possible while the assistant winds in the cord and tightens it as much 


* Tlu' iiutliors" tourniquet consists of a tube which is oval in section, is 9 in. lono and 
bent in the middle to an ancle of 140°. The end that comes against the pedicle is sl%htlv 
splayed out and has thick lips, while at the other end is a drum on which the cord of the 
tourniquet is wound. The tube is threaded, from the drum end, uith a loop of thick blind 
cord, the loose ends of which arc knotted together and are then attached to the drum bv 
lilting into a groove on the rim. The drum will wind in cither direction, but when the 
mtehet-cateh is applied the cord can only Ijc wound up. In practice the catch is not used 
viiitil most of the loop has been uound in'; it is then applied and the cord stcadilv tinhtenerl 
up nnmd the pedicle. ’ 
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as he can. A second tourniquet is then employed and tightened up round 
the lung li in. distal to the first (Fig. 197). The pleural cavity is packed off 
with four or five large dry gauze swabs, which also cover over the margins 
of the wound in the chest wall. The pedicle is then divided half-way between 
the cords with a pair of curved scissors. Whilst dividing this the surgeon 
must eonstantly note his relation to the proximal tourniquet, and the 
assistant will find that he ean tighten up the cord two or three more points 


Upper Cob: 



Fig. 197. — The two tourniquets in position. 

on the ratehet. Any pus that escapes must be carefully mopped up with 
small swabs on holders, and vdien the lobe has been removed the pedicle 
is SAvabbed with 1-1000 fiavine and then the gauze packs are removed. 

Closure of the Pedicle. — The cut end of the pedicle jirojects for about 
I in. beyond the proximal tourniquet and presents a central white area con- 
sisting of blood-vessels and bronchi and a small margin of grey lung tissue 
(Fig. 198). The pedicle is sutured with No. 1 chromicized catgut on a round- 
bodied half-circle needle. This passes through the white broncho-vascular 
area as if this was a homogeneous structure and draws it together ; t le 
fringe of lung is not included in the first tw'o row's (Fig. 199). The suture 
is continuous ; it starts at one end of the pedicle, and after reaching the ot ier 
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end returns as a seeond roM- to the first point, where it is tied. The vessels 
and bronchi are thus closed, and the tourniquet is now relaxed a little and 
if there is no haemorrhage is completely removed. There may, however, be 
one or two points on the pedicle which bleed and require to be picked up 
with forceps and sutured, but usually no bleeding of consequence occurs. A 
third continuous suture then draws the fringe of lung tissue across the surface 
of the pedicle, and when this is complete the pedicle is buried into the under 
surface of the upper lobe by three or four sutures. 

Before removing the retractor the pleural cavity must be carefullv 
inspected for any oozing vessels, the most frequent sites being on the dia- 
jrhragm, along the pulmonary ligament, or posteriorly where the ribs have 
been divided. Here the diathermy is of the utmost assistance in coagulating 
areas which are difficult to tic. 

Drainage. — The rib retractor is next removed. The skin and extra- 
costal muscles are retracted, the lateral surface of the 9th rib is e.xposed in 
the mid-axillary line, and an inch of the rib excised by the ordinary sub- 
periosteal resection. A slab incision is made through the skin and extracostal 
muscles into the chest and a drainage tube is drawn from M’ithin outwards. 
The intrathoracic portion of this tube has several side openings and is about 
4 in. long and is attached to the diaphragm by a loop of catgut so that the 
tip lies an inch below the pedicle. Shenstone and Janes advocate an ordinary 
stab incision without resection of a piece of rib, but we have found that if the 
tube is large enough for free drainage it causes pain from pressure on the 
intercostal nerve and may become obstructed. 

Closure of Chest. — Pcricostal sutures are inserted li in. apart for the 
whole length of the wound ; we prefer to pass these through the centre of 



Fig. 200.— The rib approximator in position and two pericostal sutures. 

the interspace for fear of puneturing the intercostal vessels. The most 
posterior of these sutures passes through the lateral margin of the erertor 
spinm, then round the two ribs and through the erector spin® again. The 
ribs are then drawn together by the rib approximator* 200), le 


* The authors’ rib approximator consists of two hook ^tractors which arc united 
togetiier by a bolt that runs in a groove on the siiaft of tlie two retractors . 
quickly locked or released by a half turn of the bolt. 
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ligatures tied, and the instrument is removed. The extracostal muscles are 
sutured with one long continuous suture taking all layers together, and the 
skin by another continuous suture. 

TIME AND SHOCK. 

We have found that neither the blood-pressure falls nor the pulse-rate 
rises when the chest is opened, when the tourniquet is applied, or when the 
pedicle is divided. The amount of shock is proportional to the extent of 
the adhesions, because on them depends the length of the operation and the 
amount of bleeding. For example, there were no adhesions in Case 8, and 
although the man was 55 he 
left the table with a pulse of 
1.32 and systolic blood-pres- 
sure of 120, whereas in Cases 
6 and 7 there were very 
extensive adhesions so that 
the operation lasted nearly 
two hours in each case, and 
there was considerable shock 
at the end. 

We agree with lalienthal 
that in a major thoracotomy 
more than in any other oper- 
ation in surgery time is of 
the utmost importance. He 
states that about forty-five 
minutes is the maximum, but 
from our experience we find 
that we can safely take twice 
as long before the blood- 
pressure begins to fall and the 
pulse-rate to increase. The 
accompanying chart (Fig. 201) 
of blood-pressure and pulse- 
rate shows a phenomenon that 
we have observed in most of the cases where these records have been kept, 
i.c.. a rise of blood-pressure during the first hour of operation ; and it is not 
until after an hour to an hour and a half that the blood-pressure begins to 
fall and the pulse-rate to increase. Towards the end of the operation there 
is always an improvement when the chest has been closed. 

We find that our average time of operation is one and a half hours, 
the shortest time being one hour and the longest just over two hours. 
Time may be saved during the course of the operation by the use of a 
diathermy current for coagulation of blood-vessels, the help of an experienced 
assistant who can divide from his side the adhesions which the surgeon 
cannot reach, and the closure of the extracostal muscles and skin bv 
coutiuuo\ts sutures. 



Fig. 201 . — Case 7. Chart of blood-pressure and 
pulse-rate during ojieration. 
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Other factors in tlie prevention of shock are a rigid attention to 
hpcmostasis and a quiet aiucsthesia with avoidance of excessive mediastinal 
movement. 


POST-OPERATIVE TREATMENT. 

Blood Transfusion. — It is advisable to have the patient grouped before 
operation and a blood donor available at short notice, and in those cases 
where the operation has lasted more than one hour we have usually given 
a transfusion of 300 to 400 c.c. 

Position in Bed. — The patient is put in the sitting-up position so that 
any pleural effusion will gravitate to the bottom of the cavity and be removed 
by the drainage tube. 

The Drainage Tube. — We use a Winchester bottle with a wide neck and 
rubber cork through which passes one short glass tube and one long one 
extending down 2 in. under the water in the bottle. This bottle and the 
water should be sterile, and it is placed on the floor beside the patient’s bed. 
As soon as the patient returns to the ward the drainage tube is connected 
with the glass tube going under the water, and the air bubbles out as the lung 
expands. The rise and fall of the fluid in the glass tube indicates that the 
drainage tube is patent, and if this becomes obstructed it must be manipulated 
until it works. Care must be taken when the drainage tube is first attached 
to the bottle, especially when the diaphragm has not been paralysed, as there 
may be a high negative pressure within the chest. In one such case the fluid 
in the bottle was seen to be sucked back, and unless the tube had been 
rapidly clipped u'ould have entered the chest. A screw clamp, which narrows 
down the tube considerabl}" will obviate this, while still allowing respiratory 
movement and drainage. On no account must air be allowed to escape into 
the chest during tlie first ten days, after which time the upper lobe will 
be adherent to the chest wall and the water bottle may then be disconnected. 
It is imperative that the drainage tube be kept patent during the first 
fourteen days to prevent the danger of a jjositive pressure pneumothorax 
which might result if the bronchial stump opened and there ivas no escape 
for the air. We do not, however, know of any cases -where this complication 
has occurred in any operations performed bj'- this technique. 

post-operative complications. 

Primary Haemorrhage. — This has occurred in two of our cases. In Case 5 
the chest had to be opened up the same er'ening and a small spurting artery 
was found in the pulmonary ligament and ligatured. As no vessel had been 
ligatured in this position during operation it must ha-^'e been temporarily 
occluded, as the chest rvas dry before being closed. In Case 7 the bleeding 
was a slight ooze and w^as controlled by the injection of 20 c.c. of 3 per cent 
‘coagulin’ and the clamping of the drainage tube for twelve hours. 

Secondary Haemorrhage. — This occurred only in Case 10. On the our 
teenth day after operation a sudden and severe bleeding took place, t iree 
pints of blood collecting in the bottle. The tube -was clamped and t le man 
given a blood transfusion. On opening the chest a basal empyema caM } 
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-^vas found which contained blood-clot, but the bleeding had stopped. In 
view of the rapidity of onset it is probable that the blood had come 
from the pedicle; it is noteworthy that this is the only case in which 
the pedicle was not buried in the under surface of the upper lobe at the end 
of the operation. 

Empyema. — Tlrree eases have developed a basal empyema. In Cases 6 
and 7 this was quite small, but in Case 10 the cavity was about 4 in. in 
diameter. No patient, however, was severely ill from the infection. The 
empyema has rapidly healed in each case, with the exception of the last one, 
which is too recent to report finally. 

Infection of the Chest Wall. — Infection occurred in three cases. In 
Cases 5 and 10 it followed re-opening of the chest wall for ha;morrhage. 
Case 6 developed a localized abscess in the chest wall which had to be 
incised, and a sinus was then found leading into the pleural cavity at the 
posterior end of the nmund ; after drainage the pleural sinus closed within 
a week. 

Suhphrenic Abscess. — Subphrenic abscess occurred in Case 10, and was 
due to injury to the diaphragm at the time of operation. 

Bronchopneumonia. — ^This developed in one patient only {Case a), who 
had had a severe primary haemorrhage. 

Bronchopleural Fistula. — An obvious blonlng fistula has occurred in 
three cases only {Cases 6, 7, and 10). Since our third case we have injected 
lipiodol into all the sinuses, and in two cases {Cases 4 and 8) we discovered 
a small bronchial fistula which had been entirely unsuspected. As the 
fistulous track is a long one, it tends to heal rapidly as the drainage tube is 
gradually shortened. 

Cerebral Abscess. — In Case 1 the patient died from a suspected frontal 
abscess ten days after operation, and at autopsy an abscess was found in the 
left frontal lobe. It was 2 in. in diameter and well localized with thick 
walls, and on this account the pathologist considered that it must have 
been present before operation. 

REPORTS OF CASES. 

Case 1. — Sarah IV., aged 13, schoolgirl, admitted to St. Bartholomew's Hospital 
on Hay 9, 1932 (referred by Dr. R. Hilton). Her father had died three vears 
previously from pneumonia. There had been nineteen children in the familvj and 
tliirteen of these had died from pneumonia. 

Histouy. — .-tt the age of 2 the child had diphtheria, for which tracheotomy 
was necessary, and this was followed by pneumonia ; ever since then she had had 
a chronic cough. At r, and at 11 years of age there were further attacks of pneu- 
monia. For the past fifteen months the sputum had been becoming more copious, 
for the past nine months it had been foul, and for five months there had been short- 
ness of breath, .\part from this, tlie child's general health had been good and her 
wcigiit Iiad steadily increased. 

On Exa.mination. — red-faced plump child, marked fcctor of the breath, 
weight T4 lb., no pyrexia, pulse 90. respirations 25. There was an old interstitial 
keratitis of the right cornea. The heart was displaced to the loft, but the sounds 
Were natural. The chest showed poor expansion, most marked at the left base. 
There was impairment of i)crcussion note at both bases, and diminished breath- 
sounds. .\t the left base there was an area of bronchial breathing : there were 
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many rales, but more on the left than right. In the abdomen neither the snleea 
nor the liver rvas palpable. The urine contained no albumin. An X-rav slimv^a 
that the heart was displaced to the left, and the left diaphragm was slightly hiuher 
than normal. Ihe curved outer margin of an atelectatic left lower lobe could hp 
seen through the heart’s shadowy. Lipiodol demonstrated a severe bronchiectasis 
in the coiJapsed lobe, \vhilc the rest of the two lungs was healthy 202) 


OPEnATiON (May 25, 1932). —Left 
lon-er-lobe lobectomy. Anicstlietic (by 
Mr. Rait-Smith), avertin and continuous 
oxygen after the chest was opened. In- 
cision through the seventh interspace on 
the left side. The phrenic nerve was 
crushed where it lay on the pericardium. 
The left lower lobe presented a marked 
contrast to the upper lobe : it was diminu- 
tive in size and of a dark purplish-grey 
colour. There were only a few adhesions 
over the costal surface of this lobe, but 
firm adhesions to the diaphragm and in 
the interlobar fissure. These were separ- 
ated without mueh dilficulty and the 
lobectomy performed. The chest was 
drained by the insertion of a tube 
through a stab incision in the ninth 
intenspaee in the posterior axillary" line. 
The operation lasted about one and a 
half hours. 

Post-operative CounsE. — Thepatient 
had practically no post-operative fever; 
the pulse-rate varied from 52 to 110; the 
respirations ivere at an a\’erage of 30 per 
minute. The child complained of a con- 
siderable amount of pain on the left side, 
which we think was due to the inter- 
costal drainage tube. Tlie general condition was, however, very satisfactory, but 
on the fourth day after operation the child appeared to be listless and looked 
as if her head was too heavy. 'J'hc next day she liad severe left frontal headache 
and was drmvsj'. There was definite drooping of the left eyelid, but on e.xam- 
ination of the neiwous system the only abnormal sign to be discovered was an 
extensor plantar response of the right foot, although this sign did not appear to 
be constant. On this da}”^ the pulse-rate was 110, and the blood-pressure 135/75. 
The headache persisted and the patient was drowsy at one time and restless at 
another. No further physical signs developed. A cerebral abscess was suspected, 
but in the absence of more definite signs craniotomy was considered inadvisable. 
On the night of the ninth day the child was restless, and then became listless and 
drowsy, and did not notice the things about her. The right pupil was very 
dilated and the left eyelid was drooping. Early the ne.xt morning the 
suddenly started to choke, and pus appeared from the nose and w'as also coughed 
up from the mouth, and she died witliin a few minutes. 

PosT-MORTEiM Examination.— This revealed a large abscess in the upper part 
of the left frontal region of the brain, reaching right through to the cortex, witi 
marked flattening of the convolutions. This abscess had a fibrous wall about 3 mni. 
thick, and from its appearance the pathologist thought it was probably of more 
than ten days’ duration. The examination of the thorax showed that the rig i 
pleural cavity was obliterated bj^ adhesions, the underlying lung ® A™ 

there rvas no bronchiectasis present. On the left side the loww' lobe Jia 
removed. In the region of the pedicle there was a small potential space, u 
fluid or sepsis was present. The upper lobe was expanded to fill tJic res o 



Fio. 202 . — Cose I, Lipioclol demonstrat- 
ing congenital bronchiectasis of the loft 
lower lobe. 
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hcmithorax, and its lower surface was adherent to the diaphragm. The lung tissue 
itself appeared to be quite healthy. 

P-VTUOLOGIC-W. Repokt. — On section the diseased left lower lobe presented the 
tj'pical appearance of a congenital atelectatic lobe — namely, a number of thich- 
waUed dilated bronchi surrounded bj' fibrous 
tissue, with almost complete absence of any 
parenchyma (Fig. 203). 

Case 2. — Jlary R., aged 23, clerk, 
admitted to the Brompton Hospital on 
April 22, 1932 (referred by Dr. Wall). 

History. — Quite well until 1930, when 
she had a sudden haemoptysis. Since then 
she has continued to spit blood in clots at 
least once a week, and has noticed that it 
is worse a day or two before menstruation. 

Coughs only when bleeding. Has lost 
weight recently. Admitted to the Bromp- 
ton Hospital in July, 1931, under Dr. Wall. 

On' Exaiiin'.vtiox. — Tliere were no 
physical signs in her chest; her heart was 
normal; blood-pressure 120/90. X-ray on 
July 31 showed that the heart and media- 
stinum were displaced to the left but no 
infiltration of the lungs. After the injec- 
tion of lipiodol and a more heavily exposed Fio. 203.— Case 1. Section across 

film a dense opaque area could be seen left lower lobe, showing a congenital type 
through the cardiac shadow and the lipiodol bronchiectasis, 

failed to enter the left lower bronchus. 

The patient was therefore referred to one of us (J. E. H. R.) for bronchoscopy. This 
demonstrated that the left lower-lobe bronchus was completely blocked by a verj- 
vascular growth, which bled profusely when a piece was removed for section. 
The section of the biopsy specimen showed chronic inflammatory tissue only. 
Further bronchoscopies performed a month later demonstrated a stenosis at the 
entrance to the left lower lobe. The patient was therefore bronchoscoped on 
seven further occasions and the stricture was dilated with bougies and granula- 
tion tissue painted with silver nitrate. In spite of this treatment the patient 
still continued to spit up blood. Therefore exploratorj' thoracotomy was advised 
with a view to lobectomy. On May 17 an artificial pneumothorax was induced 
on the loft side. 

Oper.vtiox (May 2G, 1932). — Left lower-lobe lobectomy. Anjcsthetic (by Mr. 
Hewer), avertin and nitrous-oxide-oxygen. Incision through the seventh inter- 
costal space ; the phrenic nerve was crushed just above the diaphragm ; the left 
lower lobe was small and airless and of a firm consistency ; there were a moderate 
amount of adhesions surrounding this lobe ; it was impossible to use the distal 
tourniquet owing to the consistency of the lobe. At the end of the operation the 
chest was drained by a stab incision in the ninth interspace. 

PosT-OPER.vTiVE COURSE. — This was uneventful except for some intercostal 
pain owing to the drainage tube. This was removed on June G. TTie patient left 
hospital completely healed on Julj' 10. The patient was seen in the Out-patient 
Department on .Vpril 28, 1933. She stated that during the last three months she 
had had four hxmoptyses. They all occurred at night when she was in bed, and 
she attributed them to nose-bleeding. .-\lso since leaving hospital she had lost 6 lb. 
in weight. She had no cough or sputum, and no pain except slightly during damp 
weather. On examination she looked thin but healthy ; there was a good air entr\' 
at her right base. Under the X-ray the diaphragm was high, the movements were 
normal but limited in extent ; the heart was displaced to the left, and there was 
some pleural thickening in the left lower zone, but apart from this no abnormal 
shadow coidd be seen. 
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Pathological Retout. — On section tlie diseased lobe showed that the main 
lower-lobe bronchus was dilated to about an inch in diameter and proiectine into 
It was a bright yelloAV necrotic looking growth. The rest of the lung tissue was 
collapsed. The microscopic section showed that the growth was undoubtedly 
irobably a squamous-celled carcinoma of undifferentiated tjqie. ^ 


malignant and probably 


Case 3. — ^Annic R., aged 43, housewife, admitted to the Brompton Hosnital on 
April 20, 1932 (referred by Dr. Bosanquet). 

History. — Pneumonia in childhood. Eight years previously was under obser- 
vation in hospital for pulmonary tuberculosis. Has had a cough off and on for 
years. Three years previously had pleurisy, but does not remember which side. In 
April, 1932, the cough started again and she had pain in the left side of her chest 
and several small haemoptyses. On admission she had 2 oz. of purulent sputum a 
day, with dj-spnoea on exertion and pain in the left side of her chest. 

On Exajiination. — A thin but hcalthy-looking woman, weight 115 lb. Heart 

slightly displaced to the left, hut sounds 
normal. The lungs gave an impaired note 
at the left base, with bronchial breathing 
and many coarse rales. Abdomen normal. 
Sputum w-as negati^'e for tubercle bacilli. 
, . . , • - , X rays showed the heart displaced to the 

-fi fibrosis of the left base, and a sugges- 

tion of bronchial dilatation in the left 
lower lobe. This was confirmed by lipiodol 
{Fig. 204). There was no evidence of 
dilatation in any other lobes of the lung. 
The patient was under observation in 
liospital for three months, during which 
time she gained weight and the sputum 
decreased to 2 draehms daily. An arti- 
ficial pneumothorax was induced on July 
18 and refilled every other day. 

Operation (July 28, 1932, at the 
Centenary Meeting of the B.M.A.).— Left 
lower-lobe lobectomy. Anmsthetic (by 
Mr. Hewer), nitrous-oxide-oxygen. Incis- 
ion through the sixth interspace. The 
phrenic nerve w'as crushed just above the 
diaphragm. The lower lobe was of normal 
size and appearance when compared with 
the upper lobe. There were no adhesions 
except for a few between the lower lobe 
and the diaphragm and in the interlobar 
fissure, which made the operation extremely simple. The chest was drained through 
a stab incision in the eighth interspace in the mid-axillarj' line. 

Post-operative Course. — This w-as entirely uneventful. The tube was 
removed on the fourteenth day, and from this day the patient began to get up. She 
left hospital completelj^ healed on the twenty-eighth day after operation, ^in 
December, 1932, she was seen and was well with no cough or sputum. On May - , 
1933, the patient stated that her general health was excellent, and this winter was 
the first she had gone through without having a cold. She had no cough, bu sai 
she occasionally brought up sputum in the morning ; no haemoptyses, but occasiona 
pain in the chest during damp w'eather. On examination the chest was 
and moved equally on the two sides ; a good air entry W'as noted and no a 
sounds. Under the X-ray the left diaphragm was seen to be raised and 
ment ivas present on inspiration. The heart was displaced to the left, an 

W'as some fibrosis at the left base. . j „ +,.n!ml 

Pathological Report. — On section the diseased lobe presented i } P 
appearance of an acquired bronchiectasis in the lower and medial par o 



Fig. 204 . — Case 3. Lipiodol domonstrnt- 
ing acquired bronchiectasis of the left lower 
lobe. 
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— namelv, very little peribronchial fibrosis, six to eight dilated bronchi -with thick 
■ivalls, while the rest of the lung sho-ft-ed normal healthy-looking parenchjTnal tissue. 
An illustration of this tj-pe is sho-wn in Fig. 209. 

Case 4. — Charlotte S., aged 32, housewife, admitted to the Brompton Hospital 
on July 2.5, 1932 (referred by Dr. Burrell). 

Histohy. — ^Left-sided pneumonia in November, 1931, followed by cough and 
purulent offensive sputum, •^vhich has persisted. In December, 1931, there -vvas an 
hemoptysis of one pint. On admission she still had the cough and a trace of sputum 
which was slightly blood-stained. There were also oecasional pains in the left side 
of the chest. 

Ox ExjYMinatiox.— A well-grown thin woman of a good colour, -weight 111 lb. 
No clubbing of fingers. Heart normal ; lungs showed poor movement and impaired 
percussion note at the left base behind, -with bronchial breathing over this area, 
increased voice conduction, -vvhispering pectoriloquy, and a few coarse rales. Xrays 








Fig. 205 . — Case 4. Lipiodol demonstra- 
ting advanced bronchiectasis of the Jeft 
lower lobe. 


c.. 



showed the heart slightly displaced to the left, fibrosis at the left base with sugges- 
tion of bronchial dilatation. Tliis -was confirmed by lipiodol, which showed a very 
marked basal bronchiectasis involving the left lower lobe onlv (Figs. 205. 206). 
Pre-operative artificial pneumothorax was attempted but not obtained. 

Opkr.vtiox (/Vug. 27, 1932). — Left lower-lobe lobectomy. .-Vnaisthetic (by Mr. 
John Hunter), nitrous-oxide-oxygen. Chest opened through the sixth interspace, 
'fhcrc were many thin adhesions over the lower lobe and a few over the upper. 
Thc.se were all divided. The phrenic nciA-e was then found and crushed just above 
the diaphragm. The lower lobe was firm and airless, smaller and of a darker colour 
than the upper lobe. -Vt the end of the operation the chest was drained through 
a stab incision in the seventh interspace in the mid-axillaiy- line. The operation 
lasted about one and a half hours and the condition at the' end was verj- good. 

PosT-ornn.vTivr. Couuse. — O n Sept. 17 the patient had been rimnini; a 
temperature of 100^’ cvety evening since the operation. Therefore an X-rav was 
taken on this day. which showed a small fluid level at the base. The tube was 
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therefore removed and replaced by a catlieter. Following this the temperature 

returned to normal. On Sept. 2T lipiodol 
- - ^ injected into the sinus and demon- 

U .strated a long track running upwards 

p" , ‘ : " ■ ""ir • towards the root of the lung and a 

L , ■ , - • . ’ ■ T small unsuspected bronchial fistula. The 



Fio. 207 . — Case 4. X-ray of the chest 
four and a half montlis after left lower-lobe 
lobectomy. 


patient was discharged two days later 
with a small tube. The tube was re- 
moved a week later and the sinus 
promptly healed. On Jan. 6, 1933, the 
patient was seen again. She was very 
well and had no symptoms. There was 
a poor air entry at the left base. X rays 
showed nothing abnormal except a rather 
high diaphragm with very limited but 
normal mo^'ement (Fig. 207). On April 
28, 1933, the patient had no sj'mptoms 
referable to her chest ; her general health 
was good and she was gaining weight ; 
no added sounds in the lung. Under the 
X-raj' screen the left diaphragm was of 
normal level ; the movements on the two 
sides were practically equal, but the left 
diaphragm was held up slightly in the 
costo-phrenie angle. Otherwise nothing 
abnormal. 

Patiiologic.vl Report. — On section 
the diseased lobe presented a marked 
degree of bronchiectasis throughout the 
whole lobe, with pneumonitis in the 


remaining pulmonary parenchyma 
(Fig. 208). 

Case o . — Ernest W., aged 19, 
clerk, admitted to St. Bartholomew’s 
Hospital on Oct. 8, 1932 (referred 
by Dr. Geoffrey Bourne). 

Histoiiy. — Twelve years previ- 
ously he had had pneumonia ; then 
quite well until five years ago, when 
he developed a cough with a little 
sputum ; this did not bother him, 
and his general health remained 
good until one year ago, when he 
coughed up about half a cupful of 
blood. Since then has had a ner- 
yous breakdoivn, the cough became 
w'orse, the sputum increased, and he 
lost iveight. 

On ExAJtiNATiON. — A tall 
youth, thin but healthy-looking, 
weight 142 lb. Slight clubbing of 
nails. The chest moved equally, 
with a slight flattening on the left 
side ; left base percussion note im- 
paired, air entry less than the right ; 
harsh breath-sounds with a few 
added sounds. X rays without 
lipiodol showed nothing abnormal. 



Fig. 208.— Case 4. Section of the left lowe 
jbe showing a marked degree of bronchiectasis 
i’ith pneumonitis. 
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but after introduction of the oil an area of bronchiectasis ivas seen in the left lower 
lobe of moderate extent. The right side and left upper lobe were normal. A pre- 
operative artificial pneumothorax was induced on Oct. 18 and a moderate collapse 
obtained. 

Operation- (Oct. 2G, 1932). — ^Left lower-lobe lobectomy. Anaesthetic (by Mr. 
Frankis Evans), nitrous-oxide-oxygen. Incision through the seventh interspace. 
The phrenic nerve was crushed just above the diaphragm. The left lower lobe did 
not present any contrast in size or appearance from the upper. There were some 
adhesions surrounding the lower lobe, 
while the upper lobe was free. The 
operation was performed by the 
usual technique, but instead of drain- 
ing the chest through a stab incision 
in this case, wc resected 1 in. of the 
10th rib in the posterior axillary line, 
as described in the text. The opera- 
tion lasted sixty-five minutes and at 
the end the pulse-rate was 90 and 
the blood-pressure 98/52. 

Post-operative Course.— Four 
hours after operation we were noti- 
fied that the pulse-rate had been 
steadily increasing and ivas now 140 
and there was a little over a pint 
of blood in the drainage bottle. It 
was obvious that the patient was 
bleeding, and it was decided to re- 
open the chest. A transfusion of 
800 c.c. of blood was given and the 
patient anaesthetized with gas and 
oxygen. The whole incision was re- 
opened and a small spurting artery 
could then be seen at the lower end 
of the pulmonary ligament. It was 
clamped and tied. No vessel in this 
position had been tied during the 
operation so it must have been tem- 
porarily occluded. The patient de- 
veloped a post-operative bronchial 
pneumonia at the right base and 
coughed up about C oz. of greenish 
sputum daily for the first two weeks, 
after which time he gradually got 
better. He also had considerable 
pain in tbe left side of the chest, 
and on the right side from pleurisy. He was out of bed thirty-five days after 
operation and left hospital on Jan. 4, 1933, at which time he had no cough or sputum, 
the temperature, pulse, and respirations were normal, and he said that the ‘tickling 
sensation’ in his chest had completely gone. 

On May 28, 1933, the patient had no .symptoms whatsoever, was gaining 
weight, and feeling well. He said, It is a real boon to me to be able to go about 
in company and no longer feel embarrassed, as I used to before.’’ Under the X-ray 
the left diaifiiragni was seen to be raised, but slight normal movement was present ; 
the heart was displaced to the left, but apart from this nothing abnormal was seen. 

IkiTitOLOGiCAi, Report. — On section the diseased lobe presented the ts-pical 
appearance of an acquired bronchiectasis, and. as shown in Fig. 209, the upper half, 
i.c., that ])ortion supplied by the donsal bronchus, was absolutely normal, while the 
lower half eontained the dilated bronchi and some degree of pneumonitis in the 
parenchyma. 



Fig. 209 . — Cast 5. Section of the left lower lobe 
showing an acquired tjqie of bronchiectasis. 
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Case 0.— Henry O., aged 39, warehouseman, admitted to tlie Bromnton 
on Oet. 10, 1932 (referred by Dr. Thomas Nelson). ^ 

Histohy. — Twenty-nine years previously he had had pleurisy, but does not 
remember which side. In August, 1931, he had twenty-three teeth extracted under 
a general ana;sthetlc, and shortly after that developed a cough, which has continued. 
In May, 1932, he started to have an offensive sputum, which was most noticeable 
in the morning or on exertion. In June had to stop work owing to pain in the 
right side of the chest, increase of the cough and sputum, increasing shortness of 
breath, and loss of weight. 


On Ex^vsiination. — A thin, ill-looking man, weighing only 91 lb. He had 
no pyrexia. The heart was displaced towards the right ; on the right side there 
was poor movement, impaired percussion note, weak breath-sounds, bronchial 
breathing, and rales both in front and behind. The rest of the physical examination 
was normal, and the urine contained no albumin. X rays showed movement of 
the right diaphragm restricted, mediastinal structures displaced to the right, left 
lung normal, while the right lung showed partial collapse of the lower lobe, with 
fibrosis and suggestion of bronchiectasis. This observation was confirmed by 
lipiodol, which also demonstrated some dilatation in the terminal branches of the 


right middle lobe. On Oct. 2.1 a pre-operative artificial pneumothorax was attempted, 
but only a small pocket could be obtained. 


Operation (Oct. 29, 1932). — Right lower-lobe and partial middle-lobe lobectomy. 
Anaesthetic (Mr. Hewer), nitrous-oxidc-oxj'gen. Incision through the seventh right 
interspace. Very dense and widespread adhesions throughout the hemithorax, 
but most marked over the middle and lower lobes. The phrenic nerve could not 
be found. The right lower lobe was first removed and the pedicle completely 
sutured. The lower margin of the middle lobe presented many hard nodular areas, 
but as there was no fissure between the upper and middle lobes, a middle-lobe 


lobectomj' by the usual technique was impossible, and it was therefore deeided to 


do a partial pncumectomy of the middle lobe. Two intestinal clamps were placed 
across the middle lobe and the distal two-thirds c.xcised. There was considerable 


bleeding at the hilum region ivherc the ends of the two clamps met, and artery 
forceps had to be applied. The cut surfaces of the lung were oversewn and the 
hilum closed by a continuous catgut suture. (This partial amputation of the middle 
lobe was very unsatisfactory and we decided never to employ it again. We consider 
it would have been better to have created a fissure between the .upper and middle 
lobes by cutting into the lung with a diathermy knife and then using the tourni- 
quets as in a lou’cr-lobe lobectomy'.) The chest u’as closed and drained by' resection 
of a portion of the 9tli rib. The operation lasted just over two hours, and by the 
time the chest was closed the patient’s pulse was only' just palpable at the vTist. 
He was therefore given a blood transfusion and intravenous saline before leaving 
the operating table. 

Post-operative Course. — The patient ran a temperature of 101 -5° and 
developed a discharge from the upper end of his incision, and at the end of ten days 
there was a purulent discharge from the drainage tube. On Nov. 20 it was found 
that the discharging sinus at the upper end of the wound communicated with a 
subcutaneous abscess and also went down to the cut ends of the two ribs, which 
could be felt to be necrosed. This portion of the wound was laid open and the 
subcutaneous abscess drained dependently'. Follow'ing this the patient’s tempera- 
ture returned to normal. On Dec 10 he had a small quantity of purulent discharge 
from the chest, there was an obvious bronchial fistula, and examination wi i a 
probe (confirmed by X ray's) showed that there was no cavity' but a srna!! rac ' 
inside the chest which led up to the fistulous opening: there was a 
the upper end of the wound going down to the necrosed rib. On Jan. 10, > 

the patient rvas up ; the sinus at the upper end of the wound had healed , ® 

was still a tube in the chest W'all and a bronchial fistula, which, however, so 


muen smaller. r.ot;pnt 

On Jan. 20 another patient in the ward developed influenza, and our p 
caught it. His temperature suddenly rose and he had fine crepitations m 
lower lobe. On Feb. 2 he died with influenzal bronchopneumonia. 
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PosT-^ioRTEM Examixatiox. — This showed that the right side of the chest 
was occupied by the upper lobe and the pleura was universally adherent. The 
remaining lobe showed old healed tubercle at the apex, some oedema but no pneu- 
monia. On the left side the upper lobe showed healed tubercle at the apex, but 
otherwise normal. The left lower lobe showed bronchopneumonia in the stage of 
red hepatization. 

P.vTnoLOGic^AL Report. — On section the diseased lobes presented an appear- 
ance very similar in tj'pe to that found in Case 4 — namely, a severe degree of 
bronchiectasis wth much pneumonitis in the surrounding lung tissue. 

Case 7. — ^Robert M., aged 24, optical worker, admitted to the Rrompton Hospital 
on Oct. 26, 1932. 

Histora'. — Eight years prcATOUsly he had suffered from sudden hasmoptysis which 
lasted for two weeks ; following this he was quite well and returned to work. Had 
occasional cough and slight sputum, but not sufficient to bother him. Five years 
ago he had another haemoptysis similar to the first. In September, 1932, he had 
his third ha;moptysis, which cleared up 
after a few daj’s, and he felt quite well ; - 

no cough, pain, or shortness of breath. } 

Ox Ex-vjtiXATiox. — A. healthy-looking, | 
well-covered man : heart normal, blood- j 
pressure 160/76. The lungs showed slight 
impairment of percussion note at the left ; 
base, with bronchial breathing and bron- 
chophony, but no added sounds. The 
white blood-count was 8700. The X rays 
showed that the heart and mediastinum 
were displaced considerably to the left and 
that the left base was opaque so that the 
diaphragm could not be distinguished. On 
introduction of lipiodol large pools of the 
oil collected at the base, which suggested 
that the oil was in the stomach, but it 
was eventually decided that it was in 
the lung (Fig. 210). 

Operatiox (Nov. 5, 1932). — Left 
lower-lobe lobectomy. .•Vnscsthetic (iMr. 

John Hunter), nitrous - oxide - oxx'gen. 

Incision through the eighth interspace. 

There were a verj' large number of short 
strong adhesions throughout the hemi- 
thorax. The lower lobe was dissected fig. 210.— Ca.se 7. Lipiodol demonstrat- 

OUt witb extreme difficulty. The phrenic ing large cystic catities in the left lower lobe, 
nerve was found when sufficient adhesions Patient standing, 
had been divided and was crushed .just 

above the diaphragm. There was troublesome bleeding from the loose cellular tissue 
of the mediastinum in the region of the oesophagus which was eventually stopped by 
hot packs. At the end of the operation a drainage tube was inserted by the resection 
of one inch of the 9th rib in the mid-axillarx' line. The operation lasted two hours, 
but the blood-pre.ssure did not fall nor the pulse-rate rise until the la.st half hour. 
At the end of the operation the pulse was 140 and the syslolic pressure below 80. 

Post-operative Course. — Tlie patient was returned to tbe ward and given 
an immediate transfusion, following which the pulse-rate fell to 120 and the blood- 
jircssurc rose to 85. Six hours later the pulse-rate had risen to 124 and there was 
a definite trickle of blood coming from the drainage tube in the chest : 20 c.c. of 
3 jicr cent •coagulin" were introduced through the drainage tube, which was then 
clamped. Before this was done it was noted that the breath-sounds were .stronglv 
audible over the left iqiper zone, which suggested that the lung had already expanded, 
lluring the next ten days there was a blood-.stained discharge from the" chest. On 
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Dee. 1, as the patient had been running ah evening temperature of 100° to 101° 
an X-ray was taken which showed that the drainage tube was kinked and there 
was a small collection of fluid. The tube M’as adjusted and the temperature fell 
to normal. On Dec. 9 he had an obvious bronchial fistula, with air bubbling out of 
the drainage tube on coughing. The tube was therefore disconnected from the 
bottle and he started to get up. Lipiodol on Dec. 14 showed that there was a small 
basal empyema with fistula. On Jan. 10, 1933, there was a small sinus in the chest 
wall and a fistula : practically no discharge ; the patient was up and well ; no 
haimoptysis. 

lAflien seen on April 28. the patient stated that his fistula had healed three weeks 
previously. He had a sinus in his chest Avail about 2 in. long ; the small drainage tube. 



Fio. 211. — Case 7. Section of the left lower lobe showing n congenital cystic type 

of bronchiectasis. 

therefore, was removed. He had no symptoms. Under the. X-raj' the diaphragm 
was seen to be raised, and had a slight paradoxical movement. The heart ivas 
displaced to the left, but otherwise there tvas nothing abnormal. On May 5 the 
sinus was completely healed. 

Pathological Report. — On section the diseased lobe contained two verj^ 
large cysts and several smaller ones {Fig. 211). Microscopic section shotved that 
the epithelium ivas similar to that found in the trachea, w’ith long cilia. 

Case 8. — George K., aged 55, bus driAW, admitted to the Brompton Hospital 
on Sept. 14, 1932 (referred by Dr. R. A. Young). 

History. — For many years he had had slight cough ivith expectoration in the 
morning. Three years previously, i.e., in 1929, he first spat up a little blood, and 
since then this had occurred on many occasions. In May, 1932, he Avas treated 
for haemorrhoids by injection. Since then he had noticed that he had been losing 
Aveight amounting to 28 lb., and had had general Aveakness and malaise. On 
admission he had a dry cough, no sputum, but pain in the right chest. 

On Examination. — A large, rather thin-looking man and in no distress , 
Aveight 1C4 lb, ; no clubbing. His chest Avas emphysematous ; heart not diplaced ; 
arteries someAvhat thickened and tortuous ; blood-pressure 130/80. On the ngn 
side in the loAver part of the axilla there Avas an area of slightly impaired percussio 
note, Avith Aveak breath-sounds and fine rales; othenvise the chest was . 

Apart from this, nothing abnormal Aims discoA'ered on general examination, 
urine AA'as normal. Sputum Aims negatiA'e for tubercle. Blood-count norma . 
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examination showed mediastinum and diaphragm normal : in the lower zone on 
the right side there was an irregular rounded opacity which extended out to the 
chest wall hut was not continuous ■with the mediastinum {Fig. 212). In a lateral 
view it was shown to be just posterior to the heart shadow and ■with a peaking of 
the diaphragm opposite it. Lipiodol failed to enter this area. Bronchoscopy on 
Oct. 15 showed no evidence of enlargement of the mediastinal Ij-mphatic glands 
and nothing abnormal was discovered. IMiile under obser\-ation in hospital the 
patient started to have purulent sputum up to 1 oz. daily. He had a temperature 
of between 99° and 100° on most evenings and a leucocj'tosis of 15,700. The diagnosis 
rested between a chronic lung abscess or gro^irth, but on account of these findings 
it was considered that the former was the more probable. 

OPER.VTIOX (Nov. 5, 1932). — Opera-, 
tion for first stage of lung abscess under 
local ansEsthesia. Five inches of the 7th 
and 8th ribs were resected in the mid- 
axillary line, and when resecting the 
intercostal bundle between these two the 
pleura was accidentally torn. The lung 
was then seen to be completely free and 
the pleural opening was therefore enlarged 
and the lower lobe palpated. On the 
outer surface of this lobe was a white 
scarred area about iJ in. in diameter, 
and on palpation a hard spherical lump 
about 3 in. in diameter could be felt in 
the lower lobe. The diagnosis between 
chronic abscess and carcinoma was still 
in doubt, but it was decided that lobec- 
tomy could be verj' rapidly performed 
and would be the wisest course. Tliere- 
fore the patient was given nitrous-oxide- 
oxygen an.Tsthesia by Mr. Scadding (the 
.-\ssistant Medical Officer), the incision 
was enlarged forwards and backwards, 
and a right lower-lobe lobecloviy performed. 

In cutting across the pedicle no enlarged 
lymphatic glands were discovered. Dur- 
ing the first half of the operation the 
patient's blood-pressure steadily rose, the 
operation was completed in one hour, 
and wlien the patient left the table the systolic blood-pressure was 120 and the 
pulse only 132. 

PosT-OPEU.vTiVE Course. — In spite of this man's age he had a more satisfac- 
tory post-operative course than any of the other cases. Six hours after operation 
his ]nilse-rate was only 80 and strong. His temperature and pulse chart is shown 
in Fig. 213. On Dee. 17 the tracheobronchial h-mphatic glands were irradiated 
by the insertion of fifteen radon seeds of 1-5 me. each by the method described 
by one of us (H. P. N.*=). There was no reaction following this, and the patient 
left hospital on Dec. 23 with no cough and the wound healed. 

On .-Vpril 28. 1933. the patient stated that he was feeling fine '■ and had gained 
two stone in weight since leaving hospital ; he had no sjunptoms at all. Under 
the X-ray the right diaphragm was seen to be raised, and some movement was 
l>rcsent on inspiration : the aorta was markedly dilated : in the riMit lung there 
was some thickening of the pleura and a shadow obscuring the right costo-phrenic 
angle. Fourteen radon seeds were seen in the mediastinum. T^e oblique view 
showed an indefinite opacity towards the posterior part of the right lung, which 
may represent eonsolidation breaking do^ixm in the centre. 

Patuoi.ooicai. Hepout. On section the diseased lobe showed the appearance 
seen in big. 211. Mieroscoj)ically this proved to be a squamous-celled carcinoma. 



Fig. 212. — Case S. X-ray of the chest 
showing an irregular rounded opacity in the 
lower zone of the right lung. 
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Case 9. — Jessie H., aged 19, machinist, was admitted to St. Bartholompw’Q 
Hospital on Nov. 2C, 1932. s 



Pig. 213 . — Case S. Chart of the temperature, pulse, and respiration. 

History. — Tliere was a historj’’ of a cough and sputum for as long as she could 
remember. In January, 1932, slie was admitted to the hospital for acute appendi- 
citis, and following operation attention Avas dratvn to her chest by the cough an 
copious sputum. There Avere signs of bronchiectasis at the left base, and hpio o 
demonstrated a moderately severe degree of cjdindrical dilatation in the Icit ove 
lobe. Nine months later she -was readmitted to hospital as slie still had J 
of sputum daily, which Avas of foul taste and smell. On Nov. 28 the lei p uc 
nci'A^e Avas exposed in the neck and crushed. 

Operation (Nov. 30, 1932).— Left loAver-lobe lobectomy. Anaisthetic (by i r- 
Frankis Evans), nitrous-oxide-oxygen. Incision through the seA'enth m e P‘ 
The lower lobe Avas slightly smaller than normal, hut the usual co 
Avere adhesions surrounding the loAA-er lobe, but only one or tAA-o ove 
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surface of the upper lobe. At the end of the operation the chest was drained by 
rescction of a portion of the 9th rib. The operation lasted for exactly one hour. 
The blood-pressure at the beginning of the operation was 126/84 and the pulse- 
rate 84, while at the end of the operation the blood-pressure was 116// 4 and 
pulse-rate 112. 



Fig. 214,—Caj^e 8. Section of the right lower lobe showing a squamous-celled 

carcinoma. 

PosT-opKR.vTivE CouusE. — This was entirely uneventful. The closed drainage 
tube was disconnected on the fourteenth day, and the patient left hospital on Jan. 1, 
19:53, with normal temperature, pulse, and respirations, chest healed, and no sputum. 
On .Ian. 6 the patient was feeling well and had no cough or sputum. On March 17 
she was back at work ; she had a slight cough, with i- oz. of .sputum in the tirenty- 
four hours. On examination of her chest there was poor movement at the left base 
but no added sounds could be heard in the lung. On April 7 she had a cough with 
only a trace of sputum, and was feeling quite well. On May 12 lipiodol filling 
demonstrated some bronchiectasis in the lower portion of the left upper lobe, 
wliich accounted for the persistence of sputum. 

P.\TUOi.oGic.M. llEroiiT. — On section the diseased lobe presented an appearance 
almost identical with that seen in Case 5 (sec Fig. 209). 

fVi.se to. — Thomas S.. aged :58, tram conductor, admitted to the Brompton 
Hospital on Xoi'. 17, 19:52. 

llisTOiiv.- lie was quite well until .luly. 1926, when he coughed up a small 
clot of blood and was in bed for eight days with pain on the right side of the chest. 
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In December, 1927, he had several hremoptyses of about 4 oz. followed by one of 
20 oz. He spent ten weeks in hospital at this time and then had another severe 
lisemoptysis. From March, 1928, for two years he attended the Out-patient Depart- 
ment at one of the London chest hospitals, having frequent small hfemoptyses 
and he was diagnosed as bronchiectasis. In 1932 he had six very severe hffimo- 
ptyses. Since 1928 he had had a small quantity — less than 1 oz — of mucopurulent 
sputum. He had always felt well in himself. 

On Exaiiination. — He was a tall, well-grown man, obviously very anrcmic. 
General examination revealed nothing abnormal except at the right base behind 
■where there was a slightly impaired note and weak breath-sounds, with some post- 
tussic rales. The blood examination showed red blood-cells 4,500,000, hfemoglobin 
06 per cent, ■white blood-cells 5000 ; tlie differential count was normal. X rays 
without lipiodol showed apparent bronchial dilatation at the right base ; the left 
lung field appeared normal. After lipiodol, which unfortunately had entered the 
alveoli, some dilatation of the branches of the right descending bronchus could be 
seen. On Dec. 2 bronchoscopy showed some dilatation of the right main and middle 
bronchi. Although the cause of the Iimmoptj’sis was still unknown, we considered 
that the seat of the trouble lay in the right lower lobe, and it was therefore decided 
to ^emo^•e this lobe on account of the very severe bleeding. A pre-operative artificial 
pneumothorax ■was attempted but not obtained. 

Opeu.vtion (Dec. 10, 1932). — Right lower-lobe lobectomy. Anaesthetic (by 
Mr. John Hunter), nitrous-oxlde-oxygen. There were a large number of firm 
adhesions over the lower lobe and a very well-marked fissure partly separating the 
apex of the lower lobe (the dorsal ‘lobe’) from the rest. After suturing the pedicle 
the end appeared to be so satisfactorily sealed ■\nth the lung tissue that the stump 
was not buried in the upper lobe on this occasion for the first time. The duration 
of the operation was one and a half hours, and at the end the condition was fair, 
but on return to the ward the patient ■was given a blood transfusion. 

PosT-OPEUATiVE COURSE. — The patient’s condition was on the whole satisfac- 
tory, but he ran a temperature up to 103° most evenings. The discharge from the 
chest soon became purulent, although the Avound itself looked satisfactory. On 
Dec. 19 it was noted that he liad 12 oz. of pus dailj' from the tube and was coughing 
up 1 oz. of sputum : the temperature was up to 102°. On Dec. 25 the patient 
suddenly collapsed, and it was found that the drainage bottle contained about one 
pint of blood. The drainage tube rvas immediate!}' clamped and the patient was 
given a transfusion, and under nitrous-oxide-oxygen anresthesia the chest was 
rapidly opened up. A basal empyema Avas discoA’ered about 4 in. in diameter, 
some blood-clot Avas found in the caA’ity, and the end of the stump appeared necrotic 
Avith tAVo bronchial fistula;. There Avas a small A'essel on the chest Avail that Avas 
bleeding, but it Avas considered that this AA'as probably the result of re-opening the 
chest and that the luemorrhage had really come from the pedicle, although at the 
time the chest AA'as opened (tu'o hours after the bleeding) it had stopped. The 
cavity AA'as packed Avith dry gauze and the Avound left open. 

\^^len considering the cause of this man’s empyema and secondary luemorrhage 
Ave realized that this AA’as the only case in Avhich this calamity had occurred and Avas 
also the only occasion on AA'hich Ave had not buried the bronchial stump in the under 
surface of the upper lobe. 

The infection in the AA'Ound gradually cleared up, and it became smaller, but 
in spite of this the patient’s temperature continued. He complained of pain, and 
there Avas tenderness OA’er the costal surface of his liA’er. An X-ray suggested a 
subphrenic abscess, Avhich AA’as confirmed by aspiration. FolloAving the drainage 
of this abscess, the patient’s temperature returned to normal. We consider that 
this subdiaphragmatic abscess resulted from injury to the diaphragm Avhen dividing 
basal adhesions at the time of the lobectomy. t t H 

On March 18, 1933, the subphrenic abscess had healed. The patient startcQ 
to get up, and AA’as feeling A'ery Ai’ell. On April 7 he Avas discharged home to at^ en 
as an out-patient tAvice AA’cekly. The chest AA’ound Avas reduced to a sinus -2 1 • 
deep and about 1 in. in diameter, Avith tAvo minute bronchial fistula; at the botto 
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of the wound. There was praetically no discharge from the wound ; the patient 
liad no cough, and there had been no recurrence of his ha;moptysis since the lobec- 
tomy. On IMay 12 tlie fistula and sinus were completely healed. 

P.VTiiOLOGiCAL Repoiit. — On section, the diseased lobe presented an appearance 
which we had not seen in any of the previous cases. One of the large tertiarj' 
hronehi was dilated in a saccular manner to the size of a primary' bronchus : the 
wall of this dilatation was about 2 mm. thick and contained cartilage. The section 
of lung supplied by this bronchus was hard and fibrous, and contained many minute 
dilatations. The rest of the lower lobe, i.e., about nine-tenths of it, presented an 
entirely normal appearance. 


SUMMARY OF CASES. 

1. The ages of our cases varied from 13 to 55. Five cases were females 
and five males. The predominant symptom in six cases was cough and foul 
sputum, and in the other four a repeated haimoptysis. 

2. The disease for which lobectomy was performed was in two cases 
primary bronchial carcinoma and in eight cases bronchiectasis. Extensive 
pleural adhesions were jiresent in seven cases, and practically none in three 
cases. Lobes removed : in seven cases the left lower, in two the right lower, 
and in one the right lower and middle lobes. 

3. Post-operative complications : haemorrhage in three cases, basal empyema 
in three cases, bronchopneumonia in one case, bronchial fistula in five cases 
(two of these were silent), and cerebral abscess in one case. The average length 
of time from operation to healing of the chest-wall sinus was five weeks. 

4. Present condition (]\Iay 12, 1933) : — 

Dead (from cerebral abscess ten days after operation) . . 1 case 

Dead (from influenzal pneumonia three months after 

operation) . . . . . . . . . . 1 ,, 

Healed and free from symptoms . . . . . . 6 cases 

Back at work, but with slight symptoms . . . . 2 ,, 

CONCLUSIONS. 

Although this series of ten cases is too short to justify the expression 
of results by percentages, it appears that by this technique the mortality 
of lobectomy may be considerably reduced, and that this operation will 
take its place as the treatment of choice in cases of unilobular bronchiectasis. 
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BRONCHIECTASIS : 

A STUDY OF THE PATHOLOGY OF SIXTEEN SURGICAL 
LOBECTOMIES FOR BRONCHIECTASIS. 

Bv W. L. ROBINSON, 

DEPAIITMEKT OP P.VTHOLOr.V, VXIVEItSITV OP TOItOXTO, AXO THE TOnoXTO 
OKSEnAL HOSPITAL CANADA. 

The problem of bronchiectasis, its etiology, pathology, and treatment, has 
held the interest and attention of clinician and pathologist alike for many 
years. Laenneci (1826) was probably the first to refer to this condition. 
The next important contribution to the subject was that of Corrigan^ (1838), 
who, in a jJaper on cirrhosis of the lung, reported four cases. He considered 
the disease to be primarily a fibrosis of the lung M-ith dilatation of the 
bronchi produced by traction of the scar tissue. 

ETIOLOGY. 

Congenital Factors. — As most of the early reported cases ^vere noted in 
children, it was natural that a congenital factor should be emphasized as 
important in the etiology of this disease. This was first suggested by Grawitz® 
(1880) when he rejDorted a series of cases, mostly in children, all of which he 
believed were congenital in origin. Barlow,'* in the same year, reported a 
case in a child of 3 months. In the interior of the upper lobe of the left lung 
he found a cyst the size of a Spanish chestnut containing air, but with no 
apparent oi^cning into it. Saucrbruch,’' who is probably the greatest exponent 
of this theory, bclicA'es that 8 per cent of the cases are congenital in origin. 
A congenital predisposition was thought by Duken® to be important in some 
cases. Hedblom^ suggested the possibility of the development of the disease 
in a persistent foetal atelectasis when the chest caAuty later exjjanded beyond 
the capacity of the atelectatic lung. 

Mechanical Factors. — iMechanicsd factors, such as stenosis of the bronchi 
from foreign bodies in the lumina or from external pressure by aneurysm, 
enlarged glands, tumour growth, etc., have been emjDhasized by a number of 
writers (Bleyer,® Schott,® Lemon,*® Hedblom,’ Biermer,** and Brunn and 
Faulkner*^). It has, however, been generally admitted by these men that 
an added infection of the bronchial wall was a necessary eoncomitant. Sue i 
a mechanical factor as increased intrabronchial air-i^ressure in coughing is 
given by Schneider*® as sufficient cause in itself to produce one type of bronc u 
ectasis, viz., the atrophic type. Biermer** thinks the mechanical pressure o 
retained secretions in the lumen added to an increased intrabronchia air 
pressure is imiDortant. 
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^lechanical stresses sueh as lateral pulls on the -walls of the bronchi from 
fibrosis of the lung parench^nna, pleural adhesions, collapse of the lung, etc., 
are mentioned as causes in some cases, (Jex Blake, Coplin,^^ Coats, 
Brooks,!’ Hedblom,’ ]McFarland,i8 and Kaufmannis). Hedblom says that 
atelectasis in adults may produce bronchiectasis by virtue of an increased 
negative pleural pressure, lessening as it does the support to the outside of the 
bronchial wall and allowing the atmospheric pressure to produce its dilating 
effect. iMore recently Warner,^® studying bronchiectasis from a clinical and 
radiological standpoint, laid stress upon the mechanical influence of increased 
negative intrathoracic pressure occurring in cases of lobar atelectasis. He 
has shovTi that bronchiectasis may develop -within a few weeks of the onset 
of a massive collapse or atelectasis. Infection, however, he believes, precedes 
these changes, producing a weakening of the Avails of the larger bronchi and 
a sAvelling of the mucosa Avith obstruction of the bronchioles. 

Infection. — Infection of the bronchial AA-all is generally accepted by all 
as being of most importance. Grabam and Warner,®® in tbeir study of 
bronchiectasis associated AA-ith triangular shadoAvs, conclude that “Infection 
is the all-important factor ”. Its relation to chronic sinus disease is empha- 
sized by Lemon,!® Webb,®® and Adam,®! sinuses being the primarj^ source 
of infection. A chronic infectiA'e process in the Avail of the bronchus, how- 
eA'er, is considered by others as being a complication or sequela of such dis- 
eases as measles, AA-hooping-cough, bronchopneumonia, and acute bronchitis 
(Schneider,!® Lemon,!® jgj. Blake,!! Hedblom,’ Klare and Reusse,®® McNeil et 
al.,®® and Findlay and Graham®!). Tije infection, Meyer® thinks, is probably 
due to a loss of antiseptic properties of the bronchial mucus. The retention 
of copious secretions is giA'en also as a factor by Meyer and by Biermer.!! 
Specific types of infection are not mentioned by these authors. Smith,®® 
hoAvcA'cr, from the obserA'ations of many clinical cases and the study of much 
experimental material, concludes that primarA'" bronchiectasis is due to a 
specific type of infection, namely, fuso-spirocha:tal infection. 

Other Factors. — Other factors haA'c been suggested, such as loss of nerve 
control of the bronchial musculature (Lebert®® and Biermer’!), oA'enA'ork of 
the bronchi (Black®®), and nutritional disturbances from an endarteritis of 
the bronchial arteries (Brunn®®). In reference to the latter, Sauerbruch and 
Briinn did some e.xperimental AA-ork on the tying of the branches of the 
inilmonary artery. They AA-ere able thereby to produce a fibrosis tbe con- 
traction of AA’hich caused bronehicctatic dilatations of the bronchi of the 
affected lobe. Duken® and Oehsncr®® belicA-ed that in the earlier phases 
lAronehicctasis may be the result of a loss of tone in the muscular AAall and 
the inability of the bronchus to empty itself of secretions. 

ANATOMY AND PHYSIOLOGY. 

Anatomy. — The bronchial AA-alls A'ary slightly in structure from the 
bifurcation of the trachea to their terminations in the lung parenchA'ma. 
Tliroughout their course they are lined by a ciliated tA'pe of columnar epi- 
thelium supported by a stroma Avith a number of mucous glands opening on 
the surface. Macklin®! has shoAvn that the clastic elements are distributed 
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in longitudinal as well as circular bundles. There are several layers the 
most conspicuous being situated in the mucosa and running longitudinally 
They are branched and grouped in fasciculi, allowing thus for dilatation of 
the bronchi as well as lengthening. Just outside of the longitudinal elastic 
membrane of the mucosa is another laj'er running mainly circularly. These 
latter fibres are interwoven with the muscle bundles. Other layers of lesser 
importance are also present. 

The bronchial musculature extends throughout the whole length of the 
air-passages (Baltisberger^-). In the main branches, where the cartilage 
plates are distributed around the entire circumference of the wall, the muscle 
fibres form a eomjfiete layer located between them and the mucosa. The 
muscle bundles, while in the main encircling the tube, branch off diagonally 
to form a more or less continuous network in ‘lazy-tong’ fashion, or, as 
IMiller^^ expressed it. run in “ geodesic lines The ^ya]ls of the main branches 
down to the point where they have a diameter of 0-5 mm. are reinforced by 
cartilage plates, Avhich prevent them from collapsing on inspiration. 

Physiology. — IMaeklin^^ has shown that the bronchi during inspiration 
both widen and elongate. During expiration they contract and shorten. 
Whether this is done simultaneously throughout the whole tubular system or 
passes as a wave from larynx to periphery of lung and vice versa is not known. 
He suggests, however, that a contraction of the bronchi passing along as a 
wave from periphery to lulus would obviously best serve in emptying the 
lung of air. 

These points in reference to the anatomical structure and physiology of 
the bronchial system serve to show that it is not a rigid system of tubes 
operating passi'vmly as conduits for the passage of air between the laryji.\ 
and lung alveoli, but a very actively functioning part of the respiratory 
system, dilating and lengthening during inspiration to accommodate its many 
branches to the inrush of air and the expansion of the lung, and then con- 
■v'crsely contracting and shortening probably in a wa^-e-like peristaltic move- 
ment during the process of e.xpiration. During shallo^y breathing, of course, 
this is slight in amount, but becomes considerable with coughing or other 
violent respiratory movements. The ability of the bronchi to return to a 
normal diameter depends, as in blood-vessels, upon the integrity of the muscle 
and elastic elements. Any damage to these structures must of necessity 
lead to a loss of resiliency and contractile power in the unduly dilated wall. 
It is this' failure to return to the normal state of rest which eventually leads 
to the permanent state of rcla.xation and dilatation of bronchiectasis. 

PATHOLOGY. 

Bronchiectasis is considered as a permanent dilatation of one or 
bronchi. Temporarj'^ dilatations which ha^'e been demonstrated radiologica \ 
no doubt are due to weakness and loss of tone of the bronchial muscles con 
tinuing over a relatively short space of time. This probably occurs in le 
early stages of the development of the disease, and if no disintegrate e c anges 
take place in the bronchial wall, complete restoration is quite possible a er 
Avith irreparable damage to the essential structures of the aa all, pa icu ar . 
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the musculature and elastic elements, a return of the bronchi to their normal 
diameter is impossible, and dilatations become inexorably fixed. The etio- 
logical factors leading to this latter condition may be numerous, but the 
essential pathological lesion, I believe, is the same in all cases— namely, a 
weakening or loss of integrity of the musculo-elastic system. 

Within the last two years we have had the opportunity of studying, 
both bacteriologically and pathologically, a series of sixteen cases of bronchi- 
ectatic lesions in lobes of lungs freshly removed surgically for intractable 
symptoms of bronchiectasis. These were removed from patients of both 
sexes, with ages vaiying from 14 years to 52 years. A clinical report of this 
series of cases is presented by Dr. .Janes on pp. 273-5. A previous com- 
munication by Shenstone and' Janes^" covers in part this same series. The 
lobe of lung when removed by the surgeon was immediately brought to the 
laboratory in sterile towels, and here wth 
sterile instruments the affected bronchi 
were opened and cultures of -I'arious t\-pes 
made. The bacteriological findings have 
been reported in another paper by Dr. 

Greey.^^ He found in a careful study of 
nine of the cases that there was no uni- 
form bacterial fiora. Spirochetes were 
found in four of the cases, and pure cul- 
tures of streptococcus in three of them. 

The lung specimens were then trim- 
med and prepared for mounting. Blocks 
were taken from various areas along the 
course of the dilated bronchi. These 
were placed immediately in Zenker's fluid 
or in 10 per cent formalin. Transverse 
and longitudinal sections were made, and 
stained with hematoxylin and eosin. Van 
Gicson, Mallory’s phosphotungstic acid, 
hematoxylin, and ^lasson’s stain, and a 
combination of ^lasson's and Weigert's Fig. 215. — Bronchiectatic lung removed 

elastic tissue stain. This latter combina- “ 

tion gave very excellent results. Prepara- 
tions with Gram-Weigerfs stain for bacteria and Levaditi’s silver stain for 
spirochatcs were also made. 

The important feature of this scries is the fact that the material was 
obtained in a fresh state and in some cases fairly early in the development 
of the disease. .\n opportunity was thus afforded to study the evolution 
of the disease process from the preliminary inflammatory reaction to the final 
fully developed permanently dilated bronchial tube. The lobes of lung removed 
at operation were all lower ones, including in some cases a portion of the 
ujijicr lobe, anti from both right and left lungs. The dilatations were of the 
fusiform or cylindrical types and varied from 4 mm. to 1-5 cm. in diameter 
(/•'/g. 215). The secondary branches were most frequently involved. The 
mucous membrane was of a i>eeuliar pinkish-yellow colour, and was soft. 
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succulent, almost redundant in appearance. The lumina for the most part 
contained in their proximal portions very little secretion. This was either 
jmllowish and mucoid in character or yellowish-grey and inspissated. The 
liner bronehioles leading off from the dilated proximal portions were, how- 
ever, usually w'cll fdled with a yellowish mucoid material. The thickness of 
the walls A'aried, as a rule being definitely thicker than normal. In the vast 
majoritj" of them there rvas little gross evidence of involvement of neighbour- 
ing lung tissue beyond a variable amount of lung collapse. In none was there 
any evidence of tuberculosis. 

Histopathology. — An analysis of the histological preparations revealed 
findings that were fairly constant throughout. A definite inflammation of 
the wall was found in all cases, with degenerative changes in eertain essential 



Fig. 2IG. — Lining cells are swollen, irregulnr in size and shape, and cilia ore for the 
most part gone, (x 400.) 


structures added thereto. The reaction was, however, essentially an inflam- 
matory one. In the more acute cases the beginnings of the jrrocess were 
apparent. The more advanced processes rvere seen in the longer-standing 
cases. The more acute and early cjises showed a marked hyperplastic state 
of the mucosal epithelium. The cells rvere large, swollen, irregular in out- 
line and size, and tended to grow up in a polyjjoid manner, increasing 
thereby the thickness of the mucosa. In all but two, however (acute cases), 
the cilia of the lining epithelial cells were intaet. In these two cases the lining 
cells were swollen, irregular in size and sha])e, and the eilia for the most part 
gone. This is illustrated in Fig. 216 , a case rvith a three and a half mont is 
history. Considerable quantities of exudate, consisting of mucus with arge 
numbers of poljunorphonuclear leucocytes, occluded the lumina of the snia er 
branches. In vicAV of the frequency of haemoptysis in these cases it Aia 
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interesting to note that very few ulcers of mucosa were found. These 
occurred only in the more acute cases and were microscopic in size. 

The most striking changes, however, were found in the subepithelial 
layer. Here, lying between the lining epithelium and the cartilage plates, 


Fig. 217. — Inflammatorj* 
infiltration of the subepi- 
thelial layer. ( x SO.) 



are found important structures — namely, the bronchial musculature and elastic 
fibres. In this zone a most marked inflammatory* reaction occurred {Fig. 217). 
Tlie inflammation was somewhat granulomatous in character, the grou*th 



Fig. 218. — Degenerative 
changes in muscle fibres 
and some splittins of the 
C'lastic laraellai are shown, 
fx lOO.j 


of new blood-vessels and connective tissue being a prominent part of the 
jiroecss. In the earlier stages, as seen in the acute cases, this granulomatous 
feature was not so apparent, and the muscle and clastic fibres were found for 
the most part intact. Here and there, however, beginninss of a degenerative 
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change were seen in the muscle fibres and some splitting of the elastic 
lamellae was also evident {Fig. 218). A moderate infiltration of lymphocytes 
and plasma cells permeated these tissues and some oedema was present. One 
frequently saw evidences of weakening of the wall in the outpouching of the 



Fig. 219. — Section of 
mucosn showing character 
of the subepithelial inflam- 
matory reaction, {x 320.) 


mucosa at the points wlierc the muscle and clastic tissues were destro^ved. 
The capillaries of the mucosa stood out prominently, the endothelial laj'cr 
being made up of large succulent cells. They appeared to rise abruptly in 
the outer layers and to rim at right angles directly to the lining epithelium. 
In this stage very little increase of connective tissue stroma was seen. 



In the longer-standing cases no particular change in the character o 
the inflammatory infiltration was apparent {Fig. 219). Destruction o 
and elastic elements, however, was quite pronounced, and m many oro^^ 
was complete. They rverc replaced by a fibrous or granulation tissue {in^- - 
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and densely infiltrated -svitli lymphocytes and plasma cells. The capillaries 
stood out prominently, being lined by one or more layers of large swollen 
endothelial cells. A peribronchial inflammation became apparent, n-ith some 



Fig. 221. — Involvement of cartilage plates leading to destruction and replacement by 

fibrous tissue. ( x 48.) 



Fir.. 222. — Intiinal thickening of wall of bronchial nrterj' producing the endarteritis 
obliterans type of nrtorio«cleroris. ( /■: lOO.) 

fibrosis of a narrow zone of the adjacent lung parenchyma. The involvement 
of the cartilage plates at times was rather extensive, leading to destruction 
and replacement by fibrons tissue. This is illustrated in Fig. *221. where the 
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process lias iin^olvecl tlie septa between two bronelii, tending to a melting 
down of the intervening wall. In the rest of the eases, where the process 
was more definitely established, it was interesting to note that the lining 
epithelium was intaet throughout, and consisted of normal stratified columnar 
epithelial cells with well-defined cilia. Fresh scrapings were made from 
some of these and examined with dark-field illumination. The cilia were 
observed to continue their whipping movements for some hours after 
removal. 

A feature of the jirocess that perhaps has not been sufficiently empha- 
sized in the jiast was the involvement of the bronchial arteries. A definite 
intimal thickening rvitli stenosis of the bronchial arteries was found in 65 per 
cent of the cases. These lesions were found only in the bronchial arteries and 
only in those of the dilated bronchi. The thickenings of the walls were 
intimal and therefore of the type of endarteritis obliterans. This is illus- 
trated in Fig. 222. Whether or not tin's was consequent upon the inflam- 
mation of the bronchial wall, or an etiological factor, is difficult to determine 
While it may not have been of prime imjiortancc. it is quite possible that it 
later played a part in diminishing tlie blood-supply and lessening the resis- 
tance of the tissues. An cxamjilc somewhat akin to this is seen in the exper- 
imental work of Hcpler^® in the production of solitary cysts of the kidney 
by the combined interference with circulation and obstruction to the urinary 
outflow. 

COMMENT. 

The outstanding and most consistent pathological finding in our series 
rvas a chronic inflammatory condition of the bronchial walls with various 
degrees of damage up to complete destruction of the musculo-elastic tissue. 
Infection of the wall would therefore seem to be of prime importance in the 
development of this disease. In the early stages the condition is probably 
of the nature of a paresis of the muscular system leading to loss of tone with 
consequent dilatation. Provided the infection is of short duration, recovery 
at this stage might be comjrlctc. WJien, however, the infection has jrersisted 
for a longer period of time permanent damage occurs, the resiliency of the 
■wall is lost, and the dilatations become fixed. With the dilatation, even if 
temporary, a vicious cycle is established : Bronchial secretions tend to 
accumulate, become infected, with spread to the adjacent walls. The damaged 
walls then slo'wly gi%'e way under the intermittent strain of ordinary or 
violent respiratory mo^•ements. There Avas nothing found in our series of 
cases to indicate that mechanical overstrain such as pleural adhesions, 
collapsed lung, etc., had played a part. 

IMechanical obstructions such as an aspirated foreign body, tumour grout i, 
etc., arc found in certain cases. None of our cases, hoAvever, revealed sue i 
conditions. Where present the}’’ play their part, I believe, by causing a oca 
loAvering of resistance of mucosa and blocking of normal secretions. ^ 
tion then becomes established Avithin the lumen of the bronchus, an roin 

here soon spreads to the AA'all, inA’^oh’ing the AA-hole bronchial tree c is ® 
the obstruction. Here it persists and leads to degenerative changes m 
musculo-elastic elements of the AA'all. 
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The vascular changes occurring in the bronchial arteries, _if not a prime 
factor in the development of this disease, are no doubt an important con- 
tributorv one, in that they lower the resistance of the tissues and favour 
persistence of the infection. 

In cases where no mechanical obstruction is present such a thing as a 
phvsio logical block to the clearing out of secretions might conceivably occur. 
A persistent local infection at the orifice of one branch may damage the ciliated 
epithelium to such an extent that the cilia become paralysed and the mucus 
in the distal portion accumulates to pathological proportions. A metaplasia 
of epithelium to a squamous-celled type at this point would have the same 



Fig, 223 , — Metapinsia of bronchial mucosa from columnar to squamous-cell type, (x IGO.) 

cffcot. Fig. 223 illustrates this latter type of block. The section was taken 
from the jiroximal end of the bronchiectatic tube. In a more recent case, 
not included in this series, I found all the dilated bronchi in the affected lobe 
to be lined with squamous epithelium. In such eases there must be a defi- 
nite physiological block to the clearing of secretions from the more distal 
portions of the bronchial tree. Following the stagnation of secretions, and 
infection, a sjircad through the bronchial wall would lead to the same chain 
of events and terminate in bronchiectatic dilatations consequent upon a 
damage to the muscle and elastic elements. 
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ETIOLOGY AND TREATMENT OF SLIPPED EPIPHYSIS 
OF THE HEAD OF THE FEMUR. ^ 

By E. N. WARDLE, Liverpool. 


It is proposed to divide this paper into two sections : (1) A consideration 
of the etiologj’ of the condition ; (2) A description of a new method of treat- 
ment, with detailed reports of three consecutive cases in which it has been 
used successfully ; followed by a critical survey of the methods employed 
by other iiTiters, and their recorded results, leading up to the basis on which 
the present method was evolved. 

The clinical findings are well recognized and accurately described in 
various vTitings quoted. Case 9 of this series was included because ft has 
some bearing on the question of etiolog\' ; but it also serves to emphasize 
one clinical point which is not stressed in the literature — namely, that the 
signs in this condition are those of a fractured neck of the femur. 

The X-ray pictures and their significance are a subject on which there 
seems to be agreement in general, but a further consideration of this is included 
later. 


ETIOLOGY OF SLIPPED EPIPHYSIS. 


First of all a summary of the 
cases examined, from the etiological 
standpoint. 

Case 1. — J. R., male, aged 1.5 
years. First seen on July 2, 19.51, 
with a history that a month earlier 
he had fallen off a bieyelc and sintcl: 
the left Iniee. A week after this he 
began to have pain in the left hip 
and was unable to bear weight on the 
limb. Overweight and overheight for 
his age. (For details, see aceount in 
seeond section.) 

Case 2. — H. Ma., male, aged 13 
years. First seen on .April 23, 1931, 
complaining of a limp. No pain and 
no history of trauma was elicited. 
No signs of endocrine disturbance. 
(Fig. 221.) 

Case 3. — t'. II. IV. II.. male, aged 
1-1 years. First seen on Nov. 22, 1931. 


"i' 


■S' 

* 



Fig. 22-1. — C'a«« 2. X-ray showing (X) areas 
of rarefaction in rnetaphysis. 


• .A preliminary article on work undertaken for the Ltidy Jones Researeh Fellowship 
in the University of Liveqiool. 
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Had noticed a little pain in the liip one month previously. One week before had 
knocked left ankle while going upstair.s, and the day afterwards eould not walk on 
the left leg, (For details, see second section,) 

Case 4‘. — H, Mo,, male, aged 7 years. No history available. 



Case 5.—W. P., male, aged 10 years. First treated for genu valgum in January, 
1930, but reported back to hospital in September, 1931, with 

and X rays at this time showed generalized epiphysial involvement, including I P o 
of one upper femoral epiphysis. (Figs. 225-230.) 
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Fig. 229. — Cose 5, l.oft hip. Marked 
rarefaction in metaphysi.*, but displace- 
ment of epiphysis is only just com- 
mencing. 
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Case G.— M. S., female, aged ? years (sinee dead). X rays show generalized 
epiphysial involvement, and a diagnosis of renal riehets was made. 



Ficj. 230 . — Case T). CImnecs in upper end of richt luiincrus similar to tIio?o 
already shown in right femur. 


Case 7. — S. J., male, aged 17 years. History of a fall in September, 1931, in 
which the right thigh was wounded by a spike. This healed. In November he 



Fig. 231. — Case 7. X sIioavs large area of rarefaction in 
metaphysis. 

started to have pain in the right thigh and hip, and by December was unable to bear 
weight on the limb. {Fig. 231.) 
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Case 8.— R. D., female, aged 4 years. Complete separation of epiphysis of the 
head of the femur by direct crushing injury. Epiphysis extruded from out of the 
acetabulum. (Fig. 232.) 



Fig. 232, — Ca^e 8. X shows outline of capita! epiphysis, extruded from the acetabuliim 
on to the dorsum ilii. Xotc that the relation of the greater trochanter to the neck remains 
unchanged. 


Case 0. — J. D., male, aged 13 years. Following an injurj* to the hip, a direct 
blow on greater trochanter, he was found to lie 
flexed, adducted, and everted at the hip-joint 
and to have 1 in. real shortening. A diagnosis 
of slipped epiphysis was considered, hut X rays 
sliowed a fracture through the trochanteric 
region (Fig. 233). 

Case 10. — D. L., female, aged 1.5 years. 

Four years previously this patient had had a 
trans-trochanteric osteotomy, and X rays 
suggest a slipped epiphysis. It was interest- 
ing to note that on Jan. 13, 1932, she had 
1 in. real shortening, in. apparent shorten- 
ing, and that she could abduct 45° at the 
hip-joint ; she had half normal range of rota- 
tion, a compensatoiy left dorsal scoliosis, and 
walked well without a noticeable limp. 

Case 11. — A. G. H., male, aged 17 years. 

First seen on -April 13, 1933. He had noticed 
that he was walking with a limp for eight 
weeks ])rcviously and that his left knee and 
ankle • gave way ' easily. There was no history of any p^e^ious accident or illness. 
(For details see second section.) 



Fin. 233. — Cate 9. Showing fracture 
through the trochanteric region. 


.According to the literature there is no general agreement on the question 
of etiology. While the factors arc agreed upon, their relative value is not. 
From 1907. \vhcn Elmslie^ rerotc upon the subject, until 1920 there had been 
no notable additions to the literature. In that year Key.* in an article which 
contained a considerable amount of original work, also included an excellent 
resume of previous writings, and summed up the position with regard to 
VOL X\1 — NO. S2. 21 
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etioIog}\ He maintained tliat there were three important etiological factors • 
(1) Trauma ; (2) Statie forees ; (3) Endocrine disturbance ; and that while 
it could be shorvn that each of these plaj-^ed a part he was unable to assess 
their relative value, and stated that the three of them were never present 
together. Other writers since then have either followed Key or evaded the 
vexed question of ctiologj' altogether. 

Badgley- (1929) emphasizes Key’s statement that the periosteum around 
the neck of the femur becomes thinner during adolescence and that the cap- 
ital epiphysis is thereby deprived of support ; he also records the fact that 
the plane of the epiphysial line tends to become more vertical at the start 
of the second decade. 

Willis^ (1929) leaves etiology with the statement that “the majority of 
his cases have occurred following definite injur}' in overweight adolescents 
of the infantile type.” This includes all three accepted factors and implies 
that they may all operate in the same case. 

Irwin® (1929) mentions thinning of the periosteum and alteration of the 
plane of the epiph 3 'sial line torrards the %'ertical, but does not agree with 
either of them. He states that up to ten years of age the cartilages of head 
and greater trochanter arc connected and that it is wellnigh impossible to 
separate one, without the other, by force. This seems to imply a belief in 
trauma as the main etiological factor. Case 8 of this series is interesting 
from this point of view, because in it the head of the femur in a child 
aged 4 was forced out of the acetabulum and the greater trochanter left 
behind in the normal situation (sec Fig. 232). 

Jahss® (1931) makes no statement on the question of etiology. Perkins' 
(1932) points out that the fiakc of diaphysis, usually separated with other 
epiphyses, is not seen in the case of the head of the femur. This is true for 
all the X-rays studied, but, in the writer’s opinion, cannot be used as evidence 
to rule out trauma from the ctiolog}' : it merely indicates that the degree of 
force producing the lesion in the hij) is much less than that which displaces 
other epiphyses. It is definite evidence, however, that there is normally a 
secure attachment between epiphysial cartilage and metaphysis, and suggests 
that there is some weakening of this attachment, in the case of the head of 
the femur, before the displacement commences. 

With regard to my cases, in four of them I was able to A'erify the history 
of trauma from the patient’s parents or from other responsible people, and 
in each one of these there Avas a definite liistory of an indirect injury, i.e., the 
force had been applied to the knee or foot. It is interesting to contrast these 
Avith Cases 8 and 9, in Avhich there aa'us an equally definite history of direct 
injury to the region of the hip-joint and in neither of Avhich did a typical 
slipped epiphysis occur. I feel that this fact is of importance and is of help 
in advancing an hypothesis of the etiolog}'. 

Tavo cases had generalized epiphysial involvement, and the X-ray findings 
Averc consistent Avith Avhat has been termed ‘renal rickets , and the patients 

Avere in the right age group. . 

It seems reasonable to suppose that a young patient Avould easi y orge 
a mild trauma to the knee Avhen questioned regarding the hip. 
consideration of these facts I haA'e come to the conclusion that, am 
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regard to the etiology, cases of slipped epiphysis can be di^dded into 
two types : — 

1. Those with definite evidence of disordered internal secretion in which 
there will be other epiphyses involved besides that of the head of the femur. 

2. Those with a historj’’ of indirect trauma, however small, where only 
the capital epiphysis of the femur is implicated and where there are no other 
signs of disease. 

Once the epiphysis has ‘gone over the brink’, it seems reasonable to 
conclude that hody weight ■will have a very definite effect in increasing the 
deformity, and this is probably the explanation of Key’s statement that the 
three factors are never found together. 

The ‘overweight’ tj'pe of case, so frequently referred to in the literature, 
hut not so often seen, should be placed in the second class, 'with emphasis 
on the fact that the increased body weight is a secondary factor. Most of 
the recorded cases are unilateral. 

It remains to consider whether there is any cormecting link between these 
two types, and if so, what the nature of it is. 

The kind of injury, and the inter\'al between it and the onset of the 
symptoms and signs, which is noteworthy in the cases cited, suggests the 
tearing of periosteum and blood-vessels rather than damage to bone or 
cartilage. The natural consequence of such damage would be a reactive 
hyperjcmia. Further, the acetabulum grips the head of the femur so firmly 
that any strain applied must fall on or near the region of the epiphysial line. 

In bone, h\’pera;mia produces decalcification (Leriche and Polichard®), 
and I think evidence of rarefaction is to be seen in the early X-rays of these 
cases, at a time when it cannot be accounted for by immobilization, in the 
metaphysis. In rickets and in ‘renal rickets’ it is kno-wn that decalcification 
occurs in the metaphysial and epiphysial regions. 

We are therefore brought back to the statement of Kocher® in 1894, 
quoted by Key, Irwin, and de Quervain.*’^ that the underlying factor in 
slipping of the femoral epiphysis is a ‘localized osteomalacia’ of the neck 
of the femur. The decalcification occurs in the area of most recentlv 
formed bone and thus weakens the attachment of epiphysial cartilage to 
metaphysis. 

-Vs mentioned above, there is no flake of diaphysis detached with the 
epiphysis because the original force is small and does not produce anv dis- 
placement of itself. 

The c.xplanation of the cases quoted as having no history of injurv is 
that tlie injury was slight and not considered worthy of notice by the patient. 
It is interesting to note that in the older literature up to 1907 this condition 
is always referred to under the heading of ‘traumatic coxa vara’, although 
the authors Kochcr,® Kirmisson.^- and Elmslie^ all emphasize the small 
amount of force recorded in the case histories. It seems that later -s^Titers, 
impressed liy the iivinimal trauma, decided for that reason alone that the 
injury was of no significance in the ctiologv. 

Either trauma or endocrine disturbance, therefore, produces a weak- 
ening at the metaphysis which allows the epiphysis to slip gradually under 
the inducnce of either body weight or muscular action. 
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The three factors are, therefore, aceounted for, and tlie reason ivliy they 
are never a]I present togetlier is apparent— body weight cannot act until the 
process has been started by one of the other factors. 

TREATMENT OF SLIPPED EPIPHYSIS. 

The first stage consists in placing the patient on a well-made and 
accurately fitted frame (Fig. 234) Avhich is constructed in the manner of a 
Jones spinal frame with e.xtension ends to the leg pieces. Studs are provided 
on the pelvic bars for the attaclimcnt of a groin strap. It will be noticed 
that no provision is made for abduction of the lower limbs. 



Fjg. 23-1. — Illustrating position of patient on frame. A, Side bar of frame ; B, Groin 
sirup Oft Side of lesion; C, E.\tension ends, iritJi tapes tied, Koto bJoebs, irbicli facilitate 
nursing. \ 

Strapping extensions, with tapes attached, are then applied to both legs 
from the groins to the malleoli, as used for fixed traction in a Thomas bed 
knee splint. A groin strap is noAv fixed on the side of the lesion, by means of 
tivo studs ri^’eted to the side wing of the frame. Traction is then applied 
by tying both sets of extension tapes over the extension ends of the leg-pieces, 
that on the sound side being used to stead}'^ the pelvis. Finally both limbs are 
bandaged to the frame, and on the affected side this bandage is used gradu- 
ally to correct the external rotation wliich is generallj^ found to be present. 

It will be seen that the result is stead}'^ and increasing traction app lec 
to the affected hip in a relativel}’^ adducted position, i.e., the shaft an ncc 
of the femur are being pulled in an axis parallel to the vertical axis o w 
body, while the groin strair, and traction on the unaffected leg, provi e vo 
counter-balancing forces which prevent both adduction and abduction a 
injured hip-joint. 
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A most important part of the treatment is the nursing, and it is a steady 
application of simple routine principles which is necessary'. All pressure points 
must be rubbed with spirit until dry, and then powdered, once everj' four 
hours dav and night, and extension tapes tightened at the same time. Partic- 
ular attention must he paid to the groin from which counter-pressure is being 
taken. Control X-rays are taken at intervals of fourteen days until the 
epiphysis has slid back into place, and traction is continued for an arbitrary 
period of one month after this has happened. 

For the second stage the patient is removed from the frame but is 
kept recumbent and is allowed free active non-weight -bearing exercises at 
the hip-joint. This is continued until the range of movement no longer 
increases, and, as will be seen from the case reports, no definite period can 
be allotted. But as the patients are young, and time is of relative unimport- 
ance, it is much better to prolong the period and make certain that the 
reposition has become stable. 

In the last stage of treatment the patient is allowed up in a walking 
caliiier splint, and this must be worn for at least one year from the time that 
the treatment was commenced. Exercises in recumbency may be continued 
with advantage. 

Case 1. — J. R., male, aged 15 years. First seen on July 2, 1931, and gave the 
history that a month earlier he had fallen off a bicycle and struck hi.s left knee 
on tlie ground. One week after the aeeident he commeneed to have pain in the 
left hip and became unable to stand on the affected leg. It was noted that his 
general condition was good but that he was definitely ovenveight and overheight 
for his age. 

July 2, 1931. — ^X-ray shows condition of left hip (Fig. 235). He was placed 
on a frame in the manner described. 

.luly 23. — X-ray shows partial reduction (Fig. 236). 

.\ug. 11. — X-ray shows that reduction has proceeded, and the margin of the 
head is now continuous with the upper margin of the neck (Fig. 237). 

Sept. 25. — X-ray shows reduction is now complete, the criteria being : (1) 
Shenton's line is normal ; (2) The epiphysis has assumed its normal elliptical shape 
instead of the sphere of the earlier films. This film also shows the development of 
new bone at the lower end of the epiphysial line where the periosteum was stripped 
off by the original trauma (Fig. 238). The patient was now taken off the frame 
and allowed free active movements in recumbency. 

Oct. 3. — The condition noted was : Xo pain ; about 20’ active movement 
(irescnt in ail directions : Bryant's triangle showed a small amount of real shortening, 
less than .1 in, : considerable wasting of gluteal muscles. 

Oot. fo. — Confirmed reduetion (Fig. 239). 

Oct. 24. — Shortening was still just measurable. Movement had increased to : 
-Ibduction. 45’ ; flexion, 45“ ; adduetion. full ; external rotation, full ; internal 
rotation, nil. There was noticeable recovery in gluteal muscles. 

Nov. 7. — It was curious that shortening had now disappeared, although traction 
had been stopped for some time. Abduction, 45“ : flexion, 45“ ; adduLion. full : 
external rotation, full ; internal rotation, half range. 

Feb. 20. 1932. — Flexion had increased to a right-angle, other movements 
remained the same. The patient was fitted with a walking caliper and exercises 
continued as an out-])atient. 

Sept. 10. — .\b(luction, full; flexion. 90“ : adduction, full; external rotation, 
full ; internal rotation. li\nitcd. 

.lanuary. 1!)33. -This i)atienl has been actively employed for the last six months 
and has now applie{l for admission to the Police Force. 
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Figs. 235-239.— Case 1. 
X-rftys sliowing progress of treatment. 
X sliows areas of rarefaction. 

Fig. 235.— July 2, 1931. 

Fig. 230.— July 23, 1931. 

Fig. 237.— Aug. II, 1931. 

Fig. 238.— Sept. 15, 1931. 

Fig. 239. — Oct. 10, 1931. 
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Case 3. — C. R. W. H., male, aged 14 years. One month previoaslv the patient 
liad noticed ’growing pains' in the left liip and had been noticed to limp a little 
A week previously he had knocked his left ankle ^^^hile going upstairs : and thi" 
gave rise to pain again : later he found he could not walk. ° tVhen e.xamined on 
Xov. 20 , 1931. the leg was held everted and abducted at the hip-joint and there 
was a tense, painful swelling about the .size of an egg in Scarpa's triangle. There 
was 20 - active flexion at the hip but all other movements were limited'^bv muscle 
•spasm. Attempted movement caused pain. On measurement there was 1 in. real 
.shortening. 

Xov. 20 . 1931. — ^X-ray .shows tj-jrical .slip})ed epiphysis (Fig. 240). The patient 
was placed on a frame in the manner described. Unlike C'a-se 1 , all the difliculties 
which are made so much of by the opponents of fixed traction reere encountered, 
but as will be seen by the notes below they were all successfully overcome without 
resort to any other method of treatment: furtliermore, the patient was never sub- 
jected to the risk of an an.Tsthetic. nor was the hip traumatized by violent manip- 
ulation at any time. 

Dec. 10 . — The commencement of a ])rc.ssure sore was obser^•ed in the left groin 
and the inversion bandaging around the leg had produced a-dema of the foot. The 
patient was therefore taken off the frame. In order that no ground might be lost, 
the foot of the bed was rai.scd and the patient suspended by tying the extension 
tapes to the bed rail ; a pillow was placed behind the knees. 

Dec. 19. — Real shortening was still 1 in., and the pressure sore was not healed. 
A weight was attached to the extensions of the left leg to prevent any shortening 
while off the frame. 

Dec. 23. — Control X-ray showed no change in the position (F/^. 241). As the 
sore had now healed, the patient was put back on the frame, but veiy light traction 
was Used to start with and the strap kept on the right side temporarily. 

•Jan. 9. 1932. — A right foot-drop developed and the strapping was removed 
from the area of the external condvle of the femur and the head and neck of the 
fibula. 

Jan. IG. — The groin strap had now been replaced on the side of the lesion and 
power had returned to the right anterior tibial group of muscles. 

•Jan. 23. — X-ra^• shoivcd marked improvement in the position of the epiphysis 
(Fig. 242). ■ ... 

Feb. 20 . — X-ray showed the epiphysis almost in its normal position. Pleasured 
by Bryant's triangle no shortening was recorded (Fig. 243). 

.Alarch 19. — Removed from frame. .Active movements as follows were noted 
immediately the patient was free: .Abduction, 30'; fle.xion, 25": little rotation. 
.Acti\'c exercises in recumbency ivcre eommeneed. 

.April 2 . — -X-ray confirmed position (Fig. 244). 

May. — During May the patient was allowed to walk in a caliper. 

.July 10. — X-ray showed the position to be maintained (Fig. 245). Active 
ments: .Abduction, 30°; flexion, 90°: external rotation, full; internal rotation, hall 
range. 

January. 19.33. — The patient is now walking well without his .splint. 


Case 11 .— .A. G. H., male, aged 17 vears. This youth was first seen on ApnUS. 
1933. He stated that he had noticed that he was walking with a bmp tor eyi 
weeks previously, and that his left knee and ankle ’gave way easily. There wa 
hi.story of any previous accident or illness. , i a ot the 

On examination he was found to lie with the left leg externallj ro a ® .. 

hip, and there was J in. real shortening present. .Abduction and mtema , 
were limited at the hip-joint and there was 1 in. wasting of the quadriceps i • 
the superior margin of the patella. X-ray (Fig. 246) shows slippin^o e 
femoral epiphysis. (Compare with X-ray of normal hip. Fig. 24i ■) ^ 

Fi.xed traction, as described earlier, was commenced^ in a few .245 


X’ l.VCLl L.1 elk- 1 1 — ^ 

frame could be obtained, and a series of X-rays taken durmg trea _ capital 

shows the condition after three weeks' traction. The relationship " 
epiphysis and femoral neck has definitely altered. The outline o 
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upper margin of tlie neck are no longer continuous and Shenton s line is nearer to 
the normal. Fig. 249 was taken after six weeks’ traction. Correction has pro- 
gressed and Shenton's line is now normal. Skiagrams taken at the end of eight 





Fli.. II Condition nftcr Fm. 249.— 11 . Final condition 

traction for three wook-^. on removal of frame. 

weeks showed no further correction, and clinical measurement confirmed full Icmrth 
of the limh. The patient was thereupon removed from the frame. 

■tetive non-wei"ht'hcaring exercises were then started, in recumbency, and 
have been eontimied to the present lime. The range of movement at the left hip 
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is now : Flexion, 00° : abduction, 45° ; rotation, the foot can be rotated internallv 
as far as the foot of tlie normal leg. Measurement shows that full-len>ith is main- 
tained, and there is no pain. The patient has now been measured for a walkinii 
caliper. ‘ 


SURVEY OF METHODS AND RESULTS. 

Kcy^ records eight cases in which either manipulation or operation were 
used ; 50 per cent of tliesc had shortening of 1 in. or more afterwards. 
Half of them had a flexion deformity and 45° was the maximum of abduction 
obtained. He rightly eoneludcd that forcible reduction of the displaced 
epiphysis by the Whitman method was a fertile source of stiff hips subsequentiv, 
and recommended reduction by an open operation in cases where bony con- 
solidation had not occurred. 

Badgely- followed up Key's suggestion, but out of six cases reported as 
operated on, two were of the Whitman reconstruction type, one was an 
osteotomy, and two of the remaining three developed non-union. Also the 
standard of comparison -was not high, as one case with f- in. shortening 
was quoted as a good result. 

AVillis^ later in the same year recommended manipulation, but gives no 
definite after-results. Irwin® docs not record any after-results. Jahss® 
records three eases in detail and describes his own modification of the method 
of reduction by forcible manipulation. His results are good and he shows 
X-rays confirming the reduction in each ease. Taylor'® quotes a series of 
Lit'erpool eases Avhieh he had collected. Fourteen of these were old enough 
to be considered after-results, and included cases which had had no treat- 
ment, forcible manipulations, and reduction by open operation. The great 
majority of the results were poor. 

After a consideration of these records the following points suggested 
themselves : — 

The methods in use for the reduction of this deformity, up to the 
present, arc open to serious criticism on the grounds that the}' do not produce 
a functionally useful hip. and function is the only real test of success. 

Some definite standard of result must be laid down at which the treat- 
ment should aim. and I would state it thus : The patient should have a 
painless hip and a minimum of 90° active flexion and 45° abduction before 
the result is considered good. Further, there should not be more than i- in. 
real shortening. 

Far too much emphasis has been laid upon anatomical reduction as 
shown bj' X-rays, and the functional recovery of the hip-joint has been lost 
sight of. Anatomical reduction is worthless if the price of a stiff hip has to 
be paid for it. . 

Further, a study of a scries of X-raj'S has convinced me that forci e 
abduction of the hip in these cases is wrong in jjrinciple and practice ; as can 
be seen from Fig. 250, when the femur is abducted the lower edge o le 
metaphysis engages the separated epiphysial surface and tends to force 
epiph}'sis even farther downwards and backwards in the acetabu um. 
effect, this means that the leverage which is being used to effect rec iic ion 
has its fulcrum at the jooint where articular cartilage of the hea imping 
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on the lower and posterior acetabular margin ; the result is bruising of the 
cartilage and a subsequent arthritis of the traumatic t\-pe ; and even when 
reductfon starts, the metaphysial edge ploughs through the cer\-ical surface of 
the epiphysis. Together with the tearing of capsule and ligamentum teres, 
mentioned by other authors, 
the damage is quite sufficient 
to account for subsequent 
stiffness. 

Considered from the ana- 
tomical point of view alone, 
the close fit of the head of 
the femur in the acetabulum 
makes it imperative that the 
reducing force should be in 
the long axis of the femur 
and not in a direction which 
forces the head against the 
acetabular wall. 

Tlie parado.x that “ un- 
treated cases of slipped epi- 
physis do better than treated 
cases ”, stated by Key^, is 
capable of a simple e.xplana- 
tion on these lines ; in striving 
after perfect anatomical re- 
duction. function lias been quite forgotten. A similar conclusion is reached 
by Perkins" in his article. 

The idea of traction applied gradually, -without abduction of the hip, 
has been evolved in response to the demands laid donui earlier, and eUrainates 
any possibility of damage to articular cartilage or capsule and blood-vessels, 
thus leaving the way clear for the future development of a movable and 
useful joint. At the same time the method holds out the prospect of at least 
as good a reduction as claimed for other methods, although this is not made 
the criterion. 

I do not agree with Perkins" that gradual traction should be confined 
to any particular type of case. It is worth a trial in all cases and a period 
of seven days is not long enough in which to judge of its efficacy. It is agreed 
that for the old case, consolidated in deformity, subtrochanteric osteotomy 
is excellent treatment, and Co.se 10 of my series bears this out, but it is surely 
wrong to fall back deliberately on to a second line of defence when simple 
fraction is likely to succeed if persisted with. 

Open operation is eondemned by the statistics of those who have tried it. 

SUMMARY. 

1. The etiology of slipped epiphysis is eonsidered. and it is suggested 
that either indirect trauma or endocrine disorder produces weakening at the 
epiphysial line : tlisplaccmcnt then proceeds under the force of bodv weight. 
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2. Treatment Iry gradual traction in adduction is described and three 
successful cases are reported in detail with serial X-rays. 

3. Gradual traction is advocated as being the most efficient form of 
treatment. Subtrochanteric osteotomy is an excellent second line of defence, 
but slionld be reserved for cases seen Avhen tiie deformity has consolidated. 
No case should be allowed to consolidate in deformity without a prolonged 
trial of traction. Open operation is condemned. 

I wish to thank IMr. T. P. IMelMurray for his guidance in the treatment 
of Cfl.sc.v 1 and 3 at Alder Ilcy Hospital ; IMr. T. R. W. Armour for permission 
to publish Cr/.sc S from the Royal Southern Hospital, Liverpool ; Mr. W. J. 
Eastwood for facilities to examine Cases 2 and 4 at the Wigan Infirmary; 
Mr. C. 0. Da-s’ies for Case .5 from Liverpool Stanley Hospital ; and Mr. C. A. 
Wells for Case 7 from the Clatterhridge Institution, Cheshire, hlr. V. J. M. 
Taylor very kindh' allorvcd me access to a series of earlier cases whieh he had 
collected in Liverpool, and which he has published recentl^^ 
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OBSERVATIONS UPON MULTIPLE INTRAMESENTERIC 
DIVERTICULA OF THE SMALL INTESTINE. 

By R. ^^■EEDEX BUTLER, 

SURGEON. -iDDENBROOKE’s HOSPITAL. C.AMBP.IDGZ. 

The condition of multiple intramesenteric diverticula of the small intestine 
is a definite pathological state, wliich must be distinguished from others in 
which diverticula occur in the small bowel at its mesenteric border, such as 
traction diverticula secondary to adhesions or to the scarring of old inflam- 
matory lesions, congenital pouches associated with accessory gland tissue, 
and vestigial and developmental cysts and diverticula. 

Published records, both in this country and abroad, are rather scarce, and 
many are insufiiciently thorough in details of the patient's past history and sym- 
ptoms and in the cause of death to be of any assistance in studying the subject 
as a whole, consisting only of a bare description of the naked-eye patholog}'. 

This paper is based upon a detailed study of seven nen* cases collected 
by the writer. Three of these were observed personally as patients in the 
wards of St. Thomas’s Hospital, and in two of these and in the four others 
material was available for pathological investigation. 

For the purpose of a more comprehensive survey these seven have been 
considered togctlicr with thirteen others previously recorded with sufficient 
detail, both clinical and pathological, to assist in an investigation of the origin 
and significance of the condition. Of these thirteen, twelve have been 
described in various medical journals. These are listed under the names 
of the authors in the reference table at the end of the paper.^'®’ 

The thirteenth case is that from which was obtained specimen Xo. .306.5 K.I. 
in the Museum of the ^ledical College, University College Hospital, where 
the case notes arc also preserved. These thirteen, with the nTiter's seven, 
make a total of twenty fully recorded cases which have been used as a source 
of general and statistical information in compiling this paper. 

In the present number of this ,Jourx.\l another writer (Ian Fraser ; 
“ The Diverticula of the .Tejuno-ilcum ’’) has made a general survev of the 
whole subject (p. 1S3). It is therefore unnecessary to repeat a great deal 
that is already written, and in this paper the more general features of the 
condition will be described briefly first, and the writer will confine himself 
to a full description only of his own cases and of the conclusions reached 
by clinical and ]iathological study. 

GENERAL CONSIDERATIONS. 

The condition is rare. Often it has been found accidcntallv at the post- 
mortem examination of jiersons who have died from some to'tallv different 
cause. Xinetcen out of twenty mentioned by Terry and dingier’® were so 
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found. In such there is frequently no history of symptoms attributable to 
the condition of the bowel, and we are therefore led to wonder whether, as 
J. T. Case® suggests, the condition (though rare) may not be somewhat more 
common in elderly persons than is usually supposed. 

In the twenty cases upon which this paper is based the average age at 
which the condition rvas discovered is 64, and the writer can find no descrip- 
tion of multiple diverticula of this t}'pc being found in a child or young 
person. In some of these cases the diverticula were no doubt of long standing, 
but in most of the younger cases the diverticula were few in number, and it 
is evident that the condition is developed typically in persons past middle 
age, and probably seldom becomes apparent before the age of 40 at least. 

The twenty cases in this series comprise fourteen men and six women. 

THE GROSS ANATOMY OF THE CONDITION. 

Once seen, this condition can never be mistaken, so remarkable is the 
appearance when well developed {Figs. 251, 252). A number of diverticula 
are seen in the jejunum and upper part of the ileum. They are always most 
plentiful in the first two or three feet beyond the duodenojejunal junction, 
and ■when only two or three are present they are found in the fir-st jejunal 
loop. When a very large number occur — as many as four hundred have been 
recorded — they sometimes extend for several feet along the bowel, and at 
times are scattered throughout almost the -whole length of the ileum as well 
as the jejunum. In such, however, the larger diverticula lie close to the 
duodenojejunal junction. 

In the same specimen the diverticula may vary in size from small conical 
pockets the size of a to large globular diverticula 7 cm. or more in 
diameter {see Figs. 251, 252). All except the very small sacs have obviously 
thin walls, though here and there the larger sacs maj' be thickened by fine 
adhesions to the adjacent bowel. 

The diverticula all occur at or near the mesenteric border. The small 
ones push straight into the mesentery, but as they increase in size they bulge 
out from the side of the mesentery, usually towards the right. Finally, the 
very large diverticula tend to stand away from the mesentery and to overlap 
the bowel, completely covered by a peritoneal coat except at their broad base 
of attachment. 

Klebs^- in 1S67 was the first writer to point out that there is a definite 
relationship between the mesenteric blood-vessels and the diverticula. Eaei 
diverticulum arises from a j^oint at Avhich one of the vasa recta of the superior 
mesenteric artery reaches the bowel w'all. 

In the case of the small diverticula this is readily made out {see Fig- -h 
but -with the very large diverticula this relationship to the vessels is ost, as 
the latter are pushed to one side by the enlarging sacs. The exact signncance 
of the vessels in the mode of origin of the diverticula will be discusser a cr. 
An interesting feature is that there are usually more diverticula to t le rig 
of the mesentery than to the left. Probably this is because there is mo 
room for them toivards the right, since the first loop of the jj 

towards the left and its mesentery is in contact on the left vi i 
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structures forming tlie posterior wall of the peritoneal cavity. WTiere the 
diverticula appear for more than a couple of feet do'O'n the jejunum this 
partiality of the diverticula for the right side of the mesentery' disappears, 
which fits in well with this explanation. 

The orifices of communication between the bowel and the diverticula 
are large. The smaller diverticula, 1 cm. across, have orifices opening into 
the bowel almost as wide as their own greatest • diameter. A larger diverti- 
culum, 2-5 cm. in diameter, will have an orifice perhaps 1-5 cm. wide. The 
largest diverticula, 6 or 7 cm. in diameter, have orifices 2 to 3 cm. wide. 



I'lr.. 251.— Skotoli of part of specimen from a case descril>cd by Mr. L. R. Braithwaite. 
Sliows tile cTi'nt to winch diverticula of this tj-pe can j^ow, those l>ein 2 ea.«ilv the Jarqest 
that the writer hii.s f-fN*n in any specimen of this condition. Small commencinc diverticula 
an' i\Uo Hvn. ( •: (Spreimen in Museum of the liojal College oj Surffeon^.) 


THE CLINICAL STATE. 

Clinically, patients fall into three groups ; — 

1. Those in whom the condition is discovered purely bv accident 

pcrlia]is post mortem — and in whom the state of the bowel has produced no 
symptoms <hiring life and is in no way directly related to the cause of death. 
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2. Those in whom there are definite sjmiptoms produced by the diverti- 
cula during life. 

3. Tliose in M'liom symptoms, if tJicy have been present at all, have been 
comparatively slight, but who are seen because of an urgent abdominal emer- 
gency directly related to the presence of the diverticula. 

Twelve of these twenty eases fall into Class 1 in that there is no history 
of any symptoms definitely attributable to the condition previous to its 
discovery. The first of the writer’s new cases is an e.vample of this type. 



Fig. 252 . — Case 1. The first 16 in. of the jejunum seen from the right. DiveUicuIa 
of many different sizes are seen, and the direct relationship of the vasa recta to the points at 
■\vliich the}" arise is in some cases clearly evident. 

Case 1. — A. S., female, aged 05. Admitted to Lewisham Hospital in Januar}’, 
1920, suffering from a vaginal recurrence of carcinoma of the body of the 
for wliicli a iiystereetomy had been previous^ performed elsewhere. A bleeding 
mass was present in the vaginal sear. Within a few days this patient deve ope 
subacute intestinal obstruction of large-bowel type. General peritonitis rapi y 
supervened and the patient died. 

Autopsy. — ^At the post-mortem examination the cause of the obstrucii 
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found to be a carcinoma of the sigmoid colon. A stercoral ulcer of the crccum had 
perforated. There were a number of diverticula in the sigrnoid colon. ^ 

In the upper 2 ft. of the jejunum were some twenty diverticula at the mesentenc 
border, varving in size from a small pea to a large walnut. Fig. 252 sho"s the 
speeimen of tlic jejunum from this case. The relationship of the vessels to the 
diverticula is well shown. The histologj- of this specimen -will be described later. 



Fk'.. — Cas' 2 . X-ray six liours after Itismmh meal, shorring multiple fluid levels 

111 the divi rtiruln, many with gas above. The diverticula in this case iverc manv of them 
large and they tvere distrihulcd throtighout the whole of the jejunum. Probablv hundreds 
More }m"-ont. 


During life Uiese diverticula were quite unsuspected, and any dyspeptic symptoms 
lhat may have been iircscnt were not sullicicntly severe to attract attention. 

(For the elinieal details the wvitcr is indebted to Dr. H, Xockolds, Medical 
.Suporintendent of l.ewisliam Hospital.) 

(In the oilier haml. eight eases in the scries of twenty show certain chronic 
symiitoins attiihntahle to the abnormal condition of the bowel during life. 
The writer's second ease is of this clinical tyjic. 
no:. \\:. — M'. S2. 
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Case 2. — H. L., male, aged G3. Admitted to St. Thomas’s Hospital under the 
eare of Dr. Cassidy. Two years’ history of abdominal diseomfort and wasting 
This began as slight eonstant flatulence ; always feeling as if he wanted to “ brino 
up wind ”, with a certain amount of mild aching pain in the abdomen. As time 
went on the flatulence became worse, and he began to vomit, at first only occasion- 
ally, but much more frequently for the last six months. The more frequent vomiting 
was often preceded by acute attacks of pain across the upper part of the abdoniem 
Of late the vomit had contained a good deal of undigested food, and had occurred at 
all hours of the day and night. Vomiting did not now relieve the pain completely. 
For the last six months particularly he had been losing weight rapidly. For several 
months he had also been very constipated. 

Ox Exajiin.vtion. — Very wasted ; edentulous. Abdomen diffusely tender and 
showing an indefinite fullness in the upper part towards the right. This fullness 
was somewhat hyper-resonant, suggesting dilated bowel. General arteriosclerosis 
very marked. Pulse 80, blood-pressure 120/00. An X-ray following a bismuth 
meal showed a very remarkable apiicarancc of multiple fluid levels throughout the 
small intestine {Fig. 253). 

Operation'. — A laparotomy ^vas performed, revealing the following state of 
affairs : The small bowel generally was slightly dilated, especially in the upper 
part. A great many, probably hundreds, of diverticula were present in the small 
bowel at the mesenteric border. 'I'hey varied in size from a pea to a tangerine 
orange. The larger diverticida were in the upper part of the small bowel, and 
they gradually lessened in their average size as the bowel was examined down- 
wards. The diverticula contained mainly gas. Xo short-circuiting operation that 
would be likely to benefit the patient was po.ssible, and he was considered unfit 
for an excision of the whole of the affected bowel. The abdomen was there- 
fore closed. 

Subsequent Progress. — Healing was rapid, and with rest in hed, small and 
frequent meals, strict attention to the bowels, and the taking of small doses of ear- 
minatives to keep the stomach free from distension with gas, the patient gradually 
became much more comfortable. /Mkalis in tbe form of bismuth carbonate helped 
to relieve his symptoms. About a montb after tbe operation, however, the patient 
began to show signs of cerebral degeneration of a senile type. This man was, 
however, still alive in comparative comfort six months later. 

Anotlier example of ratlier similar but less marked symptoms is shown 
in the folloM'ing — the third of the writer’s eases. 

Case 3. — W. W., male, aged 01. Had complained for “some months’ of 
flatulence, vague abdominal pain, and a feeling of fullness after meals, but no real 
pain. There had been no vomiting. He had been ratber constipated for six months. 
He bad actually been increasing in weight and getting stouter for several months. 
Two months before bis death he went to his doctor complaining of these vague 
symptoms, but the only discoverable signs were very marked general arteriosclerosis 
and a pronounced degree of myocardial degeneration. One daj', while leaMng a 
train at Waterloo Station, he suddenly fell dead. 

Autopsy. — At the post-mortem examination (held at St. Thomas s Hospital) 
there was found marked general arteriosclerosis, with atheroma of the aorta an 
much narrowing of the coronary vessels. The first 4 ft. of the jejunum s owe 
about fifty diverticula. 

J. T. Case® in one of his patients found a history, very similai to the 
abot^e, of mild ‘ indigestion ’ for many months ; a feeling of pressure an c is 
tension following meals, relieved somewhat by belehing. j* 

vomiting. No real pain, but rather abdominal diseomfort. For six mon 
there had been much intestinal flatulence. 
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Diagnosis. 

The abdominal symptoms are not distinctive, and in the absence of any 
X-ray evidence of the diverticula it is certain that a diagnosis of some much 
more common condition ivould be made. In Case 2 the sjTnptoms suggested 
simply a gradually increasing degree of small-bowel obstruction. In such 
cases X-rays following an opaque meal would seem to be the only way of 
making a certain diagnosis other than by laparotomy. 

X-ray Diagnosis. — J. T. Case claims to have diagnosed five cases in this 
way — two of them checked by laparotomy. Gas accumulation in the diverti- 
cula was seen on the screen before giving the bismuth meal in some of his 
cases. 

Fig. 253 shows very strikingly indeed the multiple fluid levels with gas 
above them six hours after a bismuth meal, and shows the condition in Case 2 
described above. The diverticula were seen to be almost clear of bismuth 
ten hours after the meal, and the small bowel appeared to empty within 
the normal time limit. This bears out Case's statement that the diverticula 
take eight to ten hours to empty, and checks the supposition which we have 
already made on anatomical grounds that the wide openings of the sacs 
would not retain the fluid bowel contents for long. Peristaltic movements 
of the bowel pressing on the thin-walled diverticula would doubtless empty 
them easily of their fluid contents, and it is perhaps an accumulation of gas, 
ratlier than of fluid bowel contents, which gives rise to the feeling of fullness 
of which the patient complains. 

Having once seen the tj-pical X-ray appearance of fluid levels in the 
diverticula with gas accumulation above as in Fig. 253, it would be imagined 
that the diagnosis would easily be made by X-rays whenever the diverticula 
were large and numerous. Curiously enough this is not always so. In Case 7, 
to be described later, repeated X-rays taken after recovery from the operation 
for peritonitis failed to show clear evidence of any diverticula, though more 
than a dozen large sacs were known still to be present. Other m-iters have 
noted tills in individual patients, and it is probable that the amount of reten- 
tion in the diverticula is much {greater at some times than at others, varvini^ 
perhaps with the tone of the involuntary muscle of the bowel wall. 

Tlin.VTMKNT OF THE UxCOMPLIC.ATED CONDITION. 

If found accidentally by X-rays in a person in whom it is producing no 
symptoms, the condition should be left alone without surgical interference. 
1 1 troublesome symptoms arc present, an exploratory operation is certainlv 
justifiable, as in some cases, such as that described by L. R. Braithwaite,® 
a complete resection of the affected area of bowel may be possible, and this 
is undoubtedly the most satisfactory treatment where it is practicable, for. 
as we shall see. acute complications of the condition may arise without 
warning. Should the diverticula be too widely scattered for this, a short- 
circuit opcr.ition consisting of an anastomosis of the upper and lower ends 
ol the affcctcil area may relieve the symjitonis to some c.xtcnt and serve as 
a preluile to a later excision when the jiatient shall be in a better state to stand 
the more severe ojicration. 
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Inversion or excision of individual diverticula, as Gordinier and Sampson® 
point out, is likely to endanger the blood-supply of the bowel wall locallv. 
and is obviously impracticable as a radical treatment where there are a great 
number of diverticula. 

The treatment if acute complications should arise will be discussed later. 

If symptoms have only recently begun to ajrpear, it is worth while trying 
a regulation of the diet, so that meals arc small in bulk. 

The bowels should be regulated and kept freely open. In the cases 
which the writer himself has seen, alkalis in the form of sodium bicarbonate 
and bismuth oxycarbonate in a simple mixture give relief to the discomfort. 
Carminatives of any sort seem to lielp ; and, theoretically, tonics and stimu- 
lants to the muscular action of the bowel wall should be of value. Rest in 
bed alone appears to help some patients, and indeed simply lying down for 
an hour often relieves eomirlctclv a severe attack of discomfort. 


ACUTE COMPLICATIONS. 

The gross anatomical abnormality ])rcsent in many of these cases might 
lead to the expectation not only of the production of chronic symptoms, but 
also the sudden advent of acute complications. We liavc seen, however, 
that in many there arc no chronic symptoms at all. and in the same way 
sudden disasters due to the irrescncc of these diverticula appear to be rare. 

The large size of the ojrcnings of the diverticula into the bowel is probably 
the significant feature in this freedom from complications, for there is very 
little retention of the bowel contents, which are fluid, and, incidentally, 
comparatively sterile, in this jmrt of the intestine, so that no inflammation 
is set up in the walls of the diverticula. When an inflammation does arise, 
it seems to start in the loose connective tissue lying in the mesentery around 
the neck of a diverticulum. There is often a considerable bulk of loose fatty 
tissue lying here, especially immediately above and below the neck of the 
sac where the peritoneum bridges across the corner between the bowel and 
the diverticulum. 

Here, too, the peritoneum is often thickened by many fine adhesions 
across from the sac to the bowel. These intramesenteric spaces, often of 
considerable size and filled with loose areolar tissue and fat, are separated 
from the lumina of the larger diverticula only by thinned mucous membrane. 
In Gordinier and Samjrson’s case this region had been the site of an inflam 
mation Avhich had obliterated the neck of a diverticulum. In three of t le 
four new cases about to be described infection with perforation into t le 
peritoneum had occurred at this point. In the fourth the site of the com 
mencing inflammation could not be identified. 

The writer’s four cases of acute inflammation arising in this cone i ion 

are as follows : — 

Case 4. — Female, aged 72 (February, 1923). 

HiSTonv. — Occasionally constipated, but bowels usually regular. 
morning at 5 a.m. with sudden acute pain in abdomen, localized to Tivclvc 

above the umbilicus. Vomited once ; abdomen rigid, slighti}' dis en 
hours later pain was less severe and vomiting had diminished. 
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O.v Examinatio.v. — Pulse 120, temperature subnormal. Tongue drj- and 
brown. Abdomen motionless and rigid. Acute tenderness to left of umbilieus. Ko 
loss of liver dullness. Diagnosis : perforation of some hollow viscus. 

Opehation'. — ^I^aparotomy. Small quantity of turbid fluid escaped on opening 
the abdomen. On left side, deep to tender area, was a perforated diverticulum in 
the mesentcTic attachment of the upper part of the small intestine. In the adjacent 
part of the bowel on eitbei side were several more diverticula, all at the 
mesenteric attachment. Two feet of the intestine were resected, and continuity 
restored by axial anastomosis. Adjacent portions of the inte.stine showed further 
diverticula. Recoveiy was complete and uneventful. 

The perforation had occurred at the junction of the sac and the bowel wall, 
where a suppurative inflammation extended from the peritoneum as far as the mucous 
membrane, but the mucous membrane itself around the perforation showed but 
slight signs of acute inflammation. The wall of the sac consisted of fibrous tissue, 
containing only traces of muscle between the peritoneal and mucous coats. In the 
bowel wall the muscle was normallv developed. (Described bv permission of 
Mr. C. R. Xitch.l 

Case 5.— Male, aged oG (Aug. 24, 1928). 

H 1 .ST 011 Y. — Was accustomed for many years to suffer from “bilious attacks” 
with abdominal pain, vomiting, and diarrhoea, recurrent almost weekly, but these 
had ceased for twelve years. 5s'o indigestion since. Twelve hours before admission 
to hospital sudden epigastric pain stopped him working ; he belched up wind at 
once. Three hours later he began to vomit. Pain was worse on taking a deep 
breath. 

Ox ExAMiN.vnoN. — Pulse 70. temperature 98°, respiration 20. Tongue furred 
and dry. Tender and rigid between costal margin and umbilicus, whole belly rigid. 
Liver dullness much diminished. 

Opeiiation. — Laparotomy. Gas and blood-stained fluid in peritoneum. Stomach 
and duodenum normal. About 1 ft. of the upper jejunum found to be hj-pera:mic. 
with haemorrhages into the peritoneum and mesenterA-. Five large diverticula at 
mesenteric border ; one of these had perforated. .-Vll this portion of gut was 
rciectcd, and end-to-end anastomosis was carried out. 

In tlic course of the next three days parah-tic ileus developed and failed to 
rcs])ontl to all palliative treatment. .-V jejunostomy Avas performed under local 
aiiicsthesia, the tube being passed into the bowel below the line of anastomosis and 
up the lumen through the anastomosis, 'flic tube drained well, but the patient 
died on .Vug. 28. (Cfinical details supplied by Mr. D. C. Taylor, Lewi.sham Hospital, 
and specimen loaned by Dr. Barnard, late Curator of Medical College Museum, 
I'nivcrsiiy College.) 

Case 0. — Female, aged 72 (^larch 4, 1928). 

HisTOiiv.- .Mways very healthy. Xo history of any sort of abdominal trouble. 
.\ wiry old lady. Thirty-six hours before admission she suddenlv had a severe 
attack of vomiting. Pain in left side of abdomen, high up at first, and later 
generali/cd all over. Could keep no food down. Bowels open trvice. 

Ox Examix.atiox.— Abdomen distended. There was general tenderness and 
rigidity. Pulse 100, temperature 98°. Xothing abnormal was fell per rectum. 

Oi'EUATiox. — Lajiarotomy. Free turbid fluid in peritoneum. .Appendix normal. 
In the left iliae fossa elose to the sigmoid colon was a coil of small bowel bent round 
and adherent to itself. (In straightening out this coil a small abscess rvas found in 
the eoneavity of the loop about a ])crforation in the neck of a diverticulum. This 
was one of seven diverticula in the upiicr 2 ft. of the jejunum, all running into the 
mesentery from the mesenteric liorder of the bowel. The mesenterA- Ivas A-erA- 
ivdematous and injected. .Vbout 9 in. of the jejunum were resected and end-to-en'd 
anastomosis otitained (Fig. 2,'>l). 

1-or (wo days after operAitiou the patient's condition Avas satisfactorv. but 
slie then began to sjnk gnidually, iK-eoming slowly more and more coiiiatO'C. 
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Finally suppression of urine took place and she died with sj'mptoms of ur-rmin 
on March 10. 

Microscopy showed acute inflammation of the whole thickness of the wall of the 
diverticulum at the junction with the bowel. 

Autopsy. — At the post-mortem examination five more diverticula were found 
in the jejunum, one being at the duodenojejunal junetion, and the four others about 
2 ft. below. (Surgical Unit, St. Thomas’s Hospital.) 



Fig. 2.‘34 . — Case G. Part of n loop of jejunum rcsoclctl at operation for acute perfora- 
tion of ft diverticulum. The loop was found bent round and adherent to itself over the 
site of the perforntion (A). N’oto flio preat oedema of the mesentery and the adjacent 
bowel wall, and the adliorent fibrinous coagulum. 

Case 7. — Male, aged C l (March 5, 1928). 

Histouy. — Quite blameless ; no abdominal trouble of any sort. A lean, wiry 
man. Sudden epigastric pain the day before admission, moving from side to side. 
Vomited several times. 

O.v E.v.Asnx.vTioN. — Abdomen distended and rigid. Pain continuous all over 
abdomen, worse in mid-line and umbilical region. Breathing laboured. Tenderness 
worse on left side. Nothing abnormal was felt per rectum. 

Operation. — Laparotomy. Glairy pus free in the peritoneum. Jejunum 
inflamed, and of a bright pink colour for fir.st 18 in., gradually fading off below. 
Botli the bowel and the mesentery in tliis region were cxtremely^ oedematous. There 
were a great number of diverticula varying in size from a pea to a pigeon’s egg, pro- 
jecting into the mesentery throughout the inflamed area, and for several feet beyond, 
.^.n indefinite mass was felt low down in the wall of the sigmoid colon, thought at the 
time to be an area of diverticulitis as it was not hard enough for a carcinoma. As 
there was no definite point of perforation visible, and as the patient’s condition did 
not warrant any attempt at resection, the peritoneum was mopped out and the 
abdomen closed. Some suppuration occurred in the rectus sheath, but othernise 
recovery was rapid and uneventful. r u a t 

Subsequent e.xamination ivith the sigmoidoscope and barium enemata “'I®® ** 
demonstrate any lesion in the sigmoid colon. A barium meal dernonstrated m 
diverticula in the upper part of the small intestine. Since this operation the pa len 
has suffered from a certain amount of flatulent dyspepsia, but has otherwise ee 
in excellent health. (Surgical Unit, St. Thomas's Hospital.) 

It is curious to note tliat as a remarkable coincidence these last two 
patients, both with the same rare complication of a rare condition, ''ere 
admitted for urgent treatment to St. Thomas’s Hospital on two consecu n 
days. 
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Discussion. — Unless the diverticula are already known to be present, 
diagnosis of an aeute inflammation or perforation is clearly almost impos- 
sible. In these cases the preponderance of pain and rigidity on the left 
side is easilv e.vplained, but there are other more likely conditions that 
could produce this sign, and if the symptoms of the acute complication are 
the first produced by the condition, diagnosis irtll only be made at the 
operation. One of these eases manifested the sjunptoms of a subacute 
obstruction, another those of a perforated viscus, and the others those of a 
spreading jieritonitis, but in none of them was there any doubt of the urgent 
necessity for operation. 

As regards the actual procedure at operation, every case would have to 
he judged on its ovm merits. In four of the above cases resection was carried 
out ; two recovered and two died. It is possible that the two last would 
have done better if the peritoneum had simply been mopped out and the area 
of the perforation buried by sewing over the surrounding tissue. K at the 
time of operation the condition of the patient is very critical, that would 
doubtless be the more hopeful procedure, for even under the best conditions 
a resection of a portion of the jejunum is not an operation that can be depended 
upon to give consistently happy results. 

MINUTE ANATOMY. 

The writer has had the opportunity of subjecting to microscopy tissue 
from four patients. In each case examination was made of sections of the 
bowel wall, of diverticula of various sizes, of the mesenteric vessels, and of 
any other available tissue that might be of interest. 

The bowel wall between and opposite to the diverticiila shows no 
a])parcnt abnormality. Helvestine** has reported a reduction in the amount 
of the circular muscle of the bowel, even in parts of the wall not closely 
associated with the diverticula, but no evidence of this was found. 

In almost every description of the microscopical examination of the 
walls of the diverticula it is stated that the muscle coats of the bowel are 
absent, so that the diverticulum consists only of mucous membrane and 
peritoneum sejiaratcd by a little connective tissue and fat. The point is an 
im]iortant one. If this is true, it suggests that the diverticula are from the 
start herniations of the mucous membrane through apertures in the muscle, 
and any (picstion of a traction effect from without by the vessels or by anv 
other means is at once dismissed. 

Evidently the descriptions arc largely based on examinations only of 
the larger diverticula. In these admittedly muscle cells are few. though 
some evidence of the museularis mueosie persists in all but the very largest 
diverticula. On the other hand, if sections are made of small commencing 
diverticida. both longitiidinal and circular muscle coats are found to be 
prcvetit ami continuous, though admittedly somewhat thinned as if by 
stretching (/'igs. This was the case in every commencing diver- 

ticiduin examined by the writer. 

In the larger diverticula — cs])ecially towards their apices — muscle cells 
arc feu .and far between. Evidently when the divcrticaduin reaches a certain 
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Fia. 2o5 . — Cofic I. Section of a 8tnnll diverticulum I’a cm. in Icngtli cut in continuity 
with the adjacent bowel wall and showmi; the continuity of its lumen with that of the bowel. 
A, Ajiex of diverticulum: B. Lumen of bowel ; c. Lumen of entrance of diverticulum j 
X, Area shown further enlarged in /V/;. 250. TIic diverticulum is Iving between the layers 
of the mesentery, (x S.) 



Fro. 2S0.— Case 1. Part of tho wall of tlie diverticulum shown in Fi'ff. 255. It w'lj 
bn seen that tho various layers of tho bowel wall are all well represented, A. Vilh n* 

B, Museulnris mueosiu ; C, Muscular wall. It will bo seen that tho muscular wa is 
represented, but tlio layers are irregular and thinned in comparison with tho muscii nr 
of the bo^vel. (x 50.) 
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sixe — a])j)arently about 1 cm. in diameter — the mucous membrane -with the 
muscularis mucosa; herniates through between the muscle fibres of the main 
muscular coats. The important fact, however, remains that at the start the 
di\'erticula consist of all coats of the bowel. The significance of this in any 
consideration of the origin of the eondition is discussed later. 

The mucous membrane as it passes towards the apex of a diverticulum 
becomes thinner, as if from stretching, and the villi are fewer, shorter, and 
liattened. These changes are more marked in direct proportion to the size 
of the diverticulum. 

In CV/.sc 5 a section of the wall of a diverticulum close to the area of 
perforation which had set up peritonitis shows hj'perrcmia and leucoc\-tic 
infiltration, as might be expected, but this was the only evidence found of 
any inflammatory change in the specimens examined. 


^ .. . V 



I'in. -("aef 1. Tran<;vorse section of one of the vosa recta running: to the boirel u'a!] 
a lari:e tUvorticiilam. An area of von.' preat subintimal thickeninp 15 seen at X. 

Sections of mesenteric lymph-glands from Casex 3 and C show no 
tibnonnality. 

'J’ninsverse sections were cut of the mesenteric vessels in each case, and 
liarticularly of the vasa recta apjiroaching the bowel wall opposite tbe origins 
of divert ictihi. 

In 1 subintimal tbickening and narrowing of the lumen of the 

vcss(.'Is is very marked in certain areas, though this is patchv, and other 
areas ;iit]>car to have escaped (Fig. '237). Cnsc 3 also shows areas of sub- 
intiitial tliickcning and sclerosis of the walls. 

Cd't' 0 shows moderate sclerosis, but no marked areas of subintimtil 
tliiekeniii" in the sections extiinined. 
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In Case 5 onl}^ a very small amount of material for examination 
of tlie vessels could be obtained, as the mcsenter}'^ had been cut close 
to the bovcl wall, but the sections examined show no definite evidence 
of abnormality of the vessels. 


ETIOLOGY. 

In discussing the anatomj'^ and the clinical manifestations of these 
diverticula, the following points have emerged and are important in any 
consideration of their causation : (1) These diverticula are not recorded in 
infants or young people ; (2) They occur rather in persons elderly, or at least 
past middle age, and often present the appearance of being in the process 
of progressive formation ; (3) Their points of origin at the mesenteric border 
of the bowel bear a ver}' definite relationship to the vasa recta of the mesen- 
teric vessels ; (I) When they are small they consist definitely of all coats of 
the bowel wall, being true diverticula of the bowel wall, not hernial protru- 
sions of the mucous membrane through the muscular coat. 

That these diverticula coiild be a congenital abnormality, present from 
an early stage, is denied by the first two of the above statements. Jloreover, 
they show no resemblance to congenital enterogenous cysts and diverticula. 
Such cysts contain all the elements of the bowel wall, and these are best 
e.xplained as c.vamiilcs of heterotopia, or an isolation of islands of developing 
bowel wall at an early stage, A summary of several cases of the type is 
given by Arthur Evans.’ but this writer would appear to include in this 
category some which resemble rather the particular type of multiple diver- 
ticula described in this paper. 

Diverticula of the small intestine are occasionally' associated with 
misplaced islands of pancreatic tissue.^® No evidence of islands of pancreatic 
or other aberrant gland tissue can be found in the ty'pe we have under con- 
sideration. There is in fact no evidence that a congenital abnormality plays 
any' part in the causation of this conditioji. Likewise a weakening of the 
bowel wall at the mesenteric border bv an infiammatory' or degenerative 
process seems out of the question as an underhung cause. In none of the 
writer’s or other reported cases has there been any' sign of inflammation of 
the bowel wall, apart from that associated with acute inflammation or 
perforation of a well-formed diverticulum. 

Another theory' of causation — ^that the mucous membrane herniates out 
along the sides of ^'essels passing through the bowel wall, as suggested by 
Grazer® — is denied by' two facts. First, the diverticula at their commence 
ment consist, as has been shown, of all coats of the bowel. Secondly, tie 
only vessels with whieh they' arc in direct relationship at the start are t e 
vasa recta of the superior mesenteric artery'. These, as describe y 
Coekinnis,® run alternately' on to one or other side of the bowel, gning o 
branches at intervals, the first of wdiich runs to the mesenteric bor er. e 
main trunk of the vessel does not penetrate the muscle coats at tie 
teric border, so that if jienetration were necessary for the formation o 
diverticula, these would be as likely' to appear at the sides of the one 
the mesenteric border. 
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There remain two important possibilities : the presenee of traction upon 
the bowel from without, and the presence of an increased intra-intestinal 
pressure acting from within. 

Let us first consider the possibility of traction. The definite association 
of the diverticula with the points at which the vasa recta of the mesenteric 
arteries reach the bowel wall at once suggests that these vessels might, under 
certain conditions, exercise a pull upon the bowel wall at these points. More- 
over, these diverticula appear first and are more marked in the first loop of 
the jejunum, the region where the vasa recta are longest and most fixed at 
their origins. 

With a view to ascertaining the effect upon the bowel wall of exerting 
traction through the mesenteric arteries certain experimental work was 
carried out by the writer. Fresh post-mortem-room material was used, and 
in each case the first 12 in. of the presumably normal jejunum was taken and 
distended tensely with plaster-of-Paris cream. The arteries of the mesenteiy 
were also injected with red lead and plaster-of-Paris cream through the 
superior mesenteric artery. 

As the bowel was distended the loop tended to straighten out, and when 
tensely distended the mesentery in the concavity of the loop formed a 
diaphragm pulled taut all round its circumference. The vasa recta of the 
superior mesenteric artery were therefore all put on the stretch. An X-ray 
of the specimen under these conditions shows the appearance of tiny diver- 
ticula opposite the point at which many of the vasa recta reach the bowel 
wall. The tiny diverticula consisted of all coats of the bowel wall and were 
tlicrcforc clearly small traction pockets. Further distension of the bowel 
resulted in the rupture of the muscle coats of these small pockets and hernia- 
tion of mucous membrane, and in one case in bursting of the pocket with 
escape of plaster cream into the mesentery. An X-ray of a jejunal loop thus 
distended with plaster cream and with its mesenteric vessels injected, demon- 
strating these small traction pouches, is shown in Fig. 2aS. 

Twelve experimental specimens were thus made, and it is perhaps of 
interest that the only two in which no pouches appeared were from individuals 
under 20 years of age. in whom the mesenteric vessels were probably more 
elastic than in the older cases. ^Moreover, the traction pouches were best 
marked in a specimen from a man of 05 vith very marked generalized 
arteriosclerosis. 

These experimental cases demonstrate that a pull exerted evenlv through 
the mesenteric vessels in the presence of increased intra-intestinal pressure 
produces small traction pouches of the bowel wall very similar to the earliest 
stages of the multii^le diverticula which have been described. It seems 
])robnblc. therefore, that these two factors are also at work in the production 
of the multiple diverticula during life. 

It seems (piite ])ossiblc that arteriosclerosis of the mesenteric vessels 
may he a very relevant factor. Not only would this lead to a loss of clasticitv 
of the vessels, thus inereasing the traction effect, but the narrowing of the 
vessels would lead to a decreased blood-supply to the bowel with consequent 
Weakening of the muscle and a tendency to atonia and dilatation. Such 
dilatation of the bowel is seen at openUinn in advanced eases, and will be 
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likely to lead to a slowing up of the passage of bowel contents, both fluid and 
gaseous, and thereby to a rise in the intra-intestinal pressure. 

In the writerks own four eases where tissue was available for microscopy 
arteriosclerosis of the niescnterie vessels was definitely present in three. In 
the fourth the vascular tissue available was insuflrieienl for any definite state- 
ment to be made on this jioint as the me.sentery had been Lit elose to die 
bowel wall. 



Fk:. lioS. — X-rny of first loop of jejunum from experimental case. The luincii of tlie 
bowel is filled witli plnster-oUParis cronm. Tiic mesenterie vessels are injected with red lead. 
Tiny traction pouches opposite tho nttnehinents of the vnsn reetn to the bowel wall are 
clearly visible. In the upficr part of the picture the injected vessels showed somewhai 
faintly and have been einnhnsized for reprodnetion. 


In so far, therefore, as the writer’s own cases supply e^■idence mesenteric 
arteriosclerosis seems to be constant, and it would appear that it can act as 
the initial cause of both factors required to produce the condition — (1) traction 
by the vessels from without, (2) atonia of the bowel wall with consequent 
increased pressure from within. 

IMoreover, mesenteric arteriosclerosis as the initial cause of the condition 
fits in well with the clinical evidence obtained from an analysis of the histories 
of the twenty cases on which this paper is based. The average age was 
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Arteriosclerosis was present to a degree sufTieiently marked to attract atten- 
tion of itself during life in nine of these. 

In a total of 11 deaths, the causes were ; eerebral degeneration 1, 
mesenteric thrombosis 1, coronary disease 1, uraemia 2, perforation of a 
diverticidum 2, pneumonia 3, acute obstruction 1. It will he seen that in 
the first five of these considerable vascular degeneration must have been 
present. In at least six of the twenty cases diverticula of the sigmoid 
were present, and in four chronic constipation was a marked symptom, 
and it is probable that these facts imply a degree of intra-intestinal 
pressure above the normal. Where the symptoms are found attributable 
to the fully developed condition, the most troublesome feature is often 
a feeling of distension, and there would seem to be no doubt that at this 
stage the intra-intestinal pressure is certainly raised as an almost constant 
condition. 

Some degree of sclerosis of the mesenteric vessels must, however, be 
a Fairly comnioit occurrence in elderly people, especially those frith marked 
general arteriosclerosis or chronic renal disease, but it is clear that all 
such eases do not develop diverticula. The explanation of this is prob- 
ably that even though one factor, the increased traction, may be present, 
the other necessary factor, that of increased intra-intestinal pressure, 
fails to devclo]) in many cases. 


SUMMARY. 

^lultiple diverticula of the small intestine at its mesenteric border 
occur as an acquired condition, being found only in persons who are j^a^t 
middle age. 

The writer suggests that the underlying causative factor in this condition 
is a sclerosis of the vasa recta of the superior mesenteric arterv, which thereby 
exert an abnormal traction effect upon the bowel wall. 

Small traction ])ockets arc thus formed consisting of all coats of the 
bowel, which tend to grow to form large diverticula under any circumstances 
which increase the intra-intestinal pressure, whether such circumstances are 
due indirectly to the arteriosclerosis or to other causes. 

Having reached a certain size, these diverticula grow much more rapidlv. 
the mucous membrane herniating through the muscular coats. 

In the early stages distinguishing clinical symptoms of the condition are 
Usually absent, but in the advanced cases a definite set of svmptoms mav 
become manifest. 

'I’he condition may at times he diagnosed by X rays. The symptoms 
may in some cases be alleviated by medical treatment. 

Radical surgical treatment is sometimes possil)le. .-Veute complications 
arc rare. l)ut occasionally occur, requiring urgent surgical aid. 

The greater j^art ol the work for this ]ia])er was carried out while th.c 
writer was House Surgeon to the Surgical Unit and Senior Surgical Casualty 
Ollii'cr at St. 'I homas s Hospital. His sincere thanks are due to all those wh.o 
allowed him to study eases under their care or placed material at his dispoNc.l 
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for p.'itliological examination, particularly to Sir Cuthbert Wallace, Mr. C. R 
Nitch, Dr. 31. A. Cassidy, and Mr. B. W. Williams, of St. Thomas’s Hospital; 
Dr. H. Nockolds and 3Ir. D. C. Taylor, of Lewisham Hospital; and Dr. W. G. 
Barnard, late Curator of the 3Iuseum of the 3Iedical College, Universitv 
Collegc Hospital ; also to Sir Arthur Keith for helpful advice and permission 
to study specimens in the 3Iuseum of the Rojml College of Surgeons. His 
thanks are also due to Dr. Geoffrey Fildcs, of St. Thomas’s Hospital, for his 
great assistance in obtaining the clinical and experimental X-ray photographs. 
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CLEFT PALATE. 

Hy W. K. M. WAIIDII.L. 

A'=i^lST.\NT SVTir.KON. llOY.VL VKTOUIA ISI IUMaUV, Sr.U f A'*TLi:-f !’<iS .TYML 

(Being a Iluntcnan Lecliire tlelifcreil hefnre the Bni/nl College of Surgeons 
of Engitiiiil on J/innnn/ U7, V.iOT.) 

The results of the treatment of cleft palate have left so miieli to he desired 
that a great nianv. disheartened at their efforts, have slnmnecl the subject 
rather than admit their after-results. It is almost :ixiomatie that tlie lack 
of success in the treatment of any eomj)lainl is i)) direct proportion to the 
number of remedies, and the truth of this is am])ly ilhisir.ated in cleft ])al!ite 
by the number of methods which aj)])ears from time to lime for its treat- 
ment. But from the morass of literature which has sj^rung uj). one fact 
seems to be generally recognized — namely, that any trciitment must aim at 
the restoration of contact hetweeir the posterior surface of the soft j)alale 
and the pharyngeal wall, whereby complete separation of the nasal and oral 
cavities can be effected. The ingenious method of (lillies .and h'ry was 
amongst the first devised with this aim. 


THE MECHANISM OF SPEECH. 

During normal speech, the palate mechanism is kcj)t in a state of eonstaiit 
activity, the palatopharyngeal valve opening and closing at an c.xlraordinarilv 
high speed. Most of the consonants rccpiirc closure of this valve, the e.xeep- 
tions being the ?;i. n. and ng, where so»md, and the air current, arc allowed 
to escape through the nose. The remainder of the consonants arc all explo- 
sives in that they require complete separation of the two cavities, so that 
air. voiced or unvoiced, should be pent up in the oropharyngeal cavity during 
or prior to the pronunciation. The for instance, requires ‘voiced air’ to 
be compressed before the final explosive effort which separates the lips and 
thus results in the production of the sound ; p is made in the same wav, with 
the exception that the pent-up air is not ‘voiced’ by the larvnx. On the 
other hand, m, n, and ng require an open palatopharyngeal valve in order 
that the nasal resonance should be added. It will thus be admitted that 
destruction of the palatopharyngeal valve will place the possessor in an 
extraordinarily disadvantageous position in that the only sounds it is possible 
to produce correctly are the nasal resonants, as, of course, every attempt 
at the imprisonment of air for the explosive effort of the consonants is foiled 
by escape through the nasal cavities. The reverse of this is well seen in the 
common cold, where nasal obstruction converts the m into a b, the n into 
a d, and the ng into the hard g as in the well-known advertisement for 
‘Colbad's bustard’ (Colman’s mustard). 
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Actual closure of the palatopharyngeal valve is executed by two sets of 
muscles — those -whieh move the palate and those which act on the pharviix 
The muscles mor-ing the palate arc of two kinds — those which draw the 
palate to the pharyngeal wall and those which oppose this action and cause 
the palate to be drawn from the pharyngeal wall. Of the former, the 
levatorcs of the palate are the only ones of importance ; thev cause the 
soft jjalatc to arise in a comma-like shape and make contact between its 
upper surface and the pharyngeal wall at about the level of the anterior 
arch of the atlas. Damage to, or destruction of. these levatorcs is the 
greatest disaster which can ha])|)cn during any operation for the repair of 
the jralatc. The muscles causing withdrawal of the palate from the phar- 
yngeal wall arc those which enter into th.c ]Mllars of the fauces— namely, 
the palatoglossus and tlic palatopharyngcus. and to a very small extent the 
tensor ])a]ati. 

The other or pharyngeal half of the jralatopharyngeal valve is formed 
by the iprpcr part of the superior constrictor muscle of the pharynx, which, 
to effect closure of tlic vnlvc. contracts strongly and produces a well-marked 
ridge or cushion on the jrostcrior pharyngeal wall, at the same time narrowing 
the nasopharynx from side to side. This muscular action can be readily 
observed in any case of unrepaired cleft of the palate during the pronunciation 
of ‘Ah’ with the mouth wide open. It was first described by Passavant, 
and his name is usually attached to its description. In addition to causing 
this narrowing of the naso])harynx. the cushion of Passavant also causes the 
two halves of a cleft soft jralatc to be approximated, and recognition of this 
fact led me to jirojrhcsy the existence of fibres of the muscle passing into 
the soft ])alatc and not terminating, as in the standard descriptions of the 
anatomical text-books, in bony or ligamentous structures. Dissections proved 
this jorophcey to be correct and the obsciu’ation urns amjjly confirmed by 
my colleague. Dr. .lames Whillis, and has been more fully described by him 
in the Journal of AuntoiiiijJ The importance of the observation lies in its 
proof that the superior constrictor is in fact a palatal muscle and therelore 
part of the palatopharyngeal sphincter mechanism. 

DEFECTS IN THE NASOPHARYNX IN CLEFT PALATE. 

In a prexfious Hunterian Lecture." measurements taken by myself from 
a scries of normal and cleft-palate skulls were quoted to show that in c e 
palate there is a marked increase in the bony diameters of the nasopharynx, 
and that any' ojoeration designed to restore the palatopharymgeal xahe nms 
take account of this, otherwise the palate might be repaired vith tic es 
possible lesthetic result ymt no closure of the palatopharyngeal xahe attainec 
It was shown that the hamular processes which act as pulley's for t 
of the palate were widely' separated, and that if they' remained intact le p 
of the shortened muscle xvas sufficient to prex'ent suture vithout 
and with consequent immobility' of the soft palate. lurthermoie i 
recognized that, the muscle being shortened, the effect of lotting 
the palate from side to side was to cause further shortening in an ‘ 
posterior direction. To overcome this difficulty' it was ac visec 
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the hamular processes.* But as all the diameters of tl>e iinsojiliarynx are 
increased, mere reduction in the tension from side to side is not likely to 
overcome this deficiency, and for this purpose the operation of pharyniro- 
plasty was devised. 

PHARYNGOPLASTY AND REPAIR OF THE PALATE. 

Tliis operation has for its ohjeef flic imitation and e.va'meration of the 
normal method of palatopharyngeal closure— that is. an artificial, hut greatly 
exaggerated, cushion of Passavant is created on the jiosterior pharyntieal 
wall. The method of carrying it out is similar in jirineiple to the Mickulie/. 
pyloroplasty, with the difference, of course, that the ojicralion is dcsigncil 
to narrow and not to widen tiie eliannci. Hrielly. a transverse incision is 
made on the posterior pharyngeal wall and jiasses through the superior con- 
strictor muscle. The incision is then sutured in a vertical direction, thus 
effecting reduction in the volume of the nasopharynx. 

Anatomical Consicicrations. — The superior constrictor muscle lies imme- 
diately beneath the pharyngeal mucosa. Its jiosterior surface is closely 
enveloped in a thin hut tough aponeurosis, the huccojiharyngeal fascia, which 
separates the muscle from the loose connective tissue of the retrojiharyngcal 
space. It is extremely important to recogni/.e this rclationshiji. .since the 
buccopharyngeal fascia jirotcets the retrojiharynge/d space from jicrforation 
during the course of the operation. .\t each side of the nasojiharynx a strong 
fold of fibromuscular tissue passes vertically downwards from the Eustachian 
tube and the base of the skull and encloses in its stdistance the saljiingo- 
pharsTigeus muscle. Recognition of this bundle is very imjiortant, since it 
must be included in the sutures used to narrow the nasopharynx. Deep to 
these salpingophars'ngeal folds there is a fair amount of loose connective 
tissue, the buceophars-ngcal fascia not investing the fibres of the superior 
constrictor so closely as on the posterior pharyngeal wall. 

Technique of Pharyugoplasty. — 

AnccMhesia . — -The best anscsthesia for all palate work is endotracheal 
gas-oxygen and ether administered by the method invented by I. W. Magill. 
I would like to express my personal gratitude to Dr. Magill, who first demon- 
strated the method to me, and to Dr, W. .7. Phillips, of Newcastle, for having 
taken the trouble to master the technique. 

One great advantage of this method of anscsthesia is that bleeding and 
excretion of mucus do not interfere with the airway, and the operation can 
be carried out in a deliberate fashion without the constant aspiration which 
seems to occur with any of the other methods. Moreover, a long operation 
is suffered by even a young infant without any material deterioration in the 
genera] condition. At first the endotracheal tube M’as a nuisance, but with 
practice it can be tucked away to the right of the mouth at the side of the 
tongue. 


* Destruction of the hamular processes was, I believe, first advocated bv Billroth. 
I was in complete ignorance of this when I arrived at the same conclusion as the result of 
my anatomical studies. 
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The Operation. — Using a iieadligJit, tlie operation is carried out in a 
semi-darkened theatre. Tlic patient is anaesthetized and the head thrown 
•well back. A gag is placed in the mouth, the tongue being well depressed. 
By far the most useful gag is the Boyle-Davis as modified by Jlr. Norman 
Dott, of Edinburgh. lilucus is swabbed away, using small gauze mops wrung 
out of 1-150 carbolic lotion. 

The halves of the soft palate arc held aside by small sharp Gillies’ hooks 
and the nasopharynx is then lightly stimulated to produce reflex contraction 
of the pharyngeal muscle and to mark the level of the ridge of Passavant. 
Using a sharp-pointed knife, a transverse incision is made through the mucosa 
and the superficial fibres of the superior constrictor muscle at about the level 
of the ridge of Passavant. By means of a special dissector, really a standard 
aneurysm needle cut short, the constrictor muscle is gently peeled from the 
surface of the buccopharyngeal fascia in both an upward and downward 
direction until a cojisidcrablc area is undermined. The peeling process is 
continued laterally right uj) to and beyond the salpingopharyngeal folds, 
and. using the dissector as a retractor, the incision is continued laterally up 
to these folds. During the process of dissection, care must be taken that the 
buccopharyngeal fascia is not perforated, since, although no trouble has arisen 
from this cause, it is not considered advisable to open up the retropharyngeal 
space with all its risk of infection. One can be certain of the fact that this 
space has not been jjcrforated so long as resistance to the peeling process is 
encountered. 

The business of suturing is now commenced, and using No. 0 catgut on 
a small Reverdin needle a suture is carried through the salpingopharyngeal 
fold on each side. It is e.xtremcly important to obtain a big bite of tissue 
and a firm hold, and on occasion the extreme edge of the upper surface of the 
soft palate has been included in this suture. The suture is not tied but is 
held with an artery forceps and acts as a A'cry excellent retractor. Furtlier 
sutures are then placed above and below the first until in all from three to 
five have been inserted. The remaining sutures, while used as a routine, 
are not felt to be of nny great moment, but merely secure the coaptation of 
the edges of the mucous membrane. The sutures are now tied and cut short. 
It is impossible to make a really’ neat and tidy’ job of phaiyngoplasty’, ut 
perhaps this is fortunate in that there is less likelihood of locking sepsis in 
a notoriously’ bad area. AVhen the operation is completed it will be obser^e 
that the two hah'cs of the soft palate lie much nearer the middle line an 
very’ often the halves of the uvula overlap. . 

There is no need to do any’ preliminary’ operation either for the renioia 
of tonsils or adenoids, although the latter, if unduly’ prominent, may ^ 
nuisance in that they’ interfere with the uppermost suture of the 
plasty’, or may’ give rise to some troublesome oozing of blood, there y “ 
to obscure the field. The most important point to observe in t ns 
is the securing of a veiy firm hold of the salpingopharyngea o 
M’ithin a few day’s the sutures tend to soften and may come ou 
they’ have fulfilled their object. Difficulties are often ^^arts 

ticularly in infants, and mostly’ because of the small size o w P^^^^ 
the extremely’ restricted area in which the operation is came ou 
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phar\'ngoplasty is completed, it behoves the anscsthetist to keep a sharp 
look-out for any sign of respirator},' obstruction. 

At this stage any further procedure can, if thought ■wise, be abandoned, 
but it is now my invariable practice to go straight ahead and repair the 
palate, since suture of the soft palate on top of a pharjTigoplasty lends 
additional support to the latter, and at the point -where the need is greatest 
—namely, at the insertion of the outermost sutures through the salpingo- 
pharjTigeal folds. Moreover, the pharj-ngoplasty- helps to reduce the tension 
on the sutures in the soft palate. 

One criticism laimched against this operation is the statement that a 
successful phaiA'ngoplasty' is not likely to remain in this condition, and that 
the artificial narrowing ^vill disappear and the parts return to the normal 
state of affairs. Observation of many cases over a period of the last seven 
years has shovu that this does not occur. Apart from what happens -within 
a few days of operation, no widening or gis-ing of the nasophars'ngeal part 
of the operation has ever been observed. 

CompUcatiQns and Dangers of Pharyngoplasty. — In my original paper 
published in 1928 mention was made of certain dangers of the operation. 
The chief amongst these was the risk of retrophar\-ugeal cellulitis, and refer- 
ence was made to a case in which this might possibly have been a cause of 
death, although the post-mortem e\idence still left one in considerable doubt. 
In all, the operation has been performed on seventy-two patients -without any 
sign of recurrence of this trouble, and this in spite of the fact that it is 
believed that, o-srtng to careless dissection, the retrophaiyngeal space has been 
opened on two or three oecasions. Even so, this statement should not lead 
to the belief that such an accident -will always go impunished. 

One risk which is ever present after this operation when combined -with 
repair of the palate is that of asphyxiation during the course of recover}.' 
from the anaesthetic, and the more successfully the operation has been done 
the greater the risk. The aim of the procedure is to restore a palatopharyn- 
geal valve, and in order to be successful it is necessary to over-correct, and 
a great many of these cases at the end of the operation are quite unable to 
breathe through the nose, necessitating continued traction on the tongue until 
rccoi'cry is complete. Latterly in using ilagill’s method of endotracheal 
anaesthesia, it has been our custom to leave the tube in the trachea until 
reflexes are fully restored. 

Deafness was a further complication mentioned in my previous commu- 
nication. but this has not turned out to be the bog}' e.xpected. Several cases 
have had temporary deafness whieh has cleared up in a few days : in no 
case has it remained permanent. 31}' experience has been that sufferers from 
cleft palate, whether subjected to operation or not, are more liable to this 
troidjlc than the normal person— presumably owing to irregularities in the 
Eustachian tube or from its increased exposure to infection. 

Repair of the Palate. — In repair of the palate, the method used by myself 
embraces what I believe to be the best in the Langenbeck-Fergusson'and the 
Veau operations. 

I sing the left index finger the position of the hamular process is located, 
and bcgii\i\ing outside this point a lateral incision is made and carried forward 
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on to the hard palate close to the alveolar margin. This procedure is carried 
out even Avliere the cleft is of the soft palate only. By means of blunt dis- 
section the hamular process is defined, and is then completely detached from 
its base either by cutting it with strong scissors or wrenching it with an 
elevator. Careful palpation will make certain of the complete separation of 
tlie process. This procedure is then carried out on the opposite side, and it 
will be observed that immediately after successful destruction of the hamular 
processes the two halves of the soft palate fall much more closely together 
in the middle line, and also fall backwards towards the pharyngeal wall. No 
regrets need be felt at the apparently wanton destruction of bone, since it 
has as its main object the complete freeing of the shortened tendons of the 
tensors of the palate. The tensors undoubtedly occupy the key position in 
that they prevent movement of the palate and must be destroyed” at any cost. 

Inserting an elevator into the lateral incision, the mucoperiosteum of the 
hard palate is gradually stripped up from the bone ; the stripping being 
carried forward as far as the anterior end of the cleft and the lateral incisions 
enlarged to the same c.xtcnt. The separation is then carried out along the 
edge of the cleft and at the junction of the nasal and oral mucosm. Then, 
passing an elevator cither through the lateral incision or beneath the muco- 
periosteum in the borders of the cleft, the soft palate is separated from the 
posterior edges of the hard jialatc. This is carried out entirely without 
further incision of the mucous membrane, and it is not necessary — indeed, it 
is regarded as highly inadvisable — to make any incision through the nasal 
mucosa at this point. The use of right-angled scissors as in the Langenbeck- 
Fergusson operation is mentioned only to be condemned, as it is believed 
that this act, which cannot be carried out with precision, is likely to cause 
damage to the levator muscles. Moreover, submucous separation means that 
less raw area is left to granulate, and the chances of infection are consequently 
materially reduced. 

It shoidd now be found that the two halves of the separated palate will 
meet in the middle line and will lie comfortably' against the raw bone from 
which they' have been sejmrated. Should this not be so, the lateral Incisions 
are extended further forward and then carried inw'ards to the cleft so that 
the whole of the mucoperiosteum of the hard palate is lifted up as a flap, 
as in the method of Veau. It Avill then be found that this flap can be slid 
inwards and sutured in the ideal position, lying snugly' against the bone and 
without tension. One great advantage of raising flaps is that they can be 
turned backwards so that the greater jjart of the separation of the soft palate 
from the hard can be further assured under the guidance of the eye. Further- 
more, the posterior palatine artery' with its fascial covering can be loosene 
from its bony canal, thereby' allowing a little extra inward movement o t e 
palate. A great deal has been written about the necessity' of preser\ ing t us 
vessel, and while I would not advocate its division as a routine proce urc, 
on the occasions when I have done this by' accident or design I la^e seen 
no ill results following. Sometimes it is essential to divide both * 

as to bring the two halves of the palate together w'ithout tension, an o e 
further freeing can be effected by' dissection in those parts of t le 
incisions ly'ing behind the fractured hamular processes. 
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To complete the repair of the palate, the nasal mucosa is separated from 
the upper surface of the bone and in the suitable case a vomerine flap can 
be turned aside as in the method advocated by Veau. 3Iy own experience 
has been that while I subscribe absolutely to the soundness of ^ eau s opinions 
on this procedure, I have found that the very cases in which I most wanted 
to carry out his methods have been the very' ones in which it has not been 
completely' possible. At any' rate, wherever practicable, the nasal mucous 
membrane covering the upper surface of the hard palate is sutured in the 
middle line. This principle of suturing the nasal mucous membrane with 
fine catgut is carried right along the whole length of the hard and soft palates 
as far as the tip of the uvula, ha\'ing first of aU, of course, pared the edges 
of the soft palate. The operation is completed by using fine silkworm sutures 
for the under surface of the soft palate and the mucoperiosteum of the hard 
palate. The Yeau ‘suture musculaire’ has not been used in my cases. 

Mortality. — There seems to have been some hcsitance on the part of 
general surgeons to adopt this operation, and on grounds believed to be 
associated with an e.xpected mortality. In all I have done pharyngoplasty 
on 72 patients, with a total mortality' of 3. The first case occurred amongst 
the earliest of the series, and death took place nithin thirty-six hours of 
operation ; the other two cases were the direct result of the anesthetic. It 
is worth while examining these cases in detail. 

Case 8. — A boy, aged 4 years, who was submitted to pharyngopIa.sty without 
repair of the palate. During the course of the operation it was noted that the strip- 
ping of the superior constrictor muscle was carried out ■without resistance, and it 
was not recognized till too late that the retropharyngeal connective-tissue space 
had been opened. The operation was completed uneventfully, but the child died 
thirtj'-six hours later from what was believed to be acetona;mia, although at the 
autopsy a slight degree of retropharyngeal cellulitis was present and a very thin 
purulent track extended from the site of operation to the mediastinum. This 
case was only' the eighth upon which the operation had been done and it caused 
very close examination of the operative procedure. Since that date the retro- 
pharyngeal space has been accidentally' perforated on several occasions, but there 
has been no recurrence of the trouble. 

Case 78. — A girl, aged G years, who had had diphtheria about eight months 
before operation. A preliminary tonsillectomy was done, and after waiting about 
six weeks, repair of the palate was undertaken. The anesthetic was chloroform 
and ether mixture administered by a student anesthetist. Pharyngoplasty was 
performed, and during subsequent repair of the palate it was observed that bleeding 
suddenly ceased, and the child died. This case was a great lesson in that it proved 
that anxsthesia in these cases is very difPieult and can only be carried out in 
reasonable safety by' anxsthetists of great skill and experience. The student in this 
particular case had given many' ansesthetics and was in my opinion a bom anas- 
thetist. but it was undoubtedly unfair on my part to ask him to undertake a case 
of this nature. 

Case o3. — Aged 3 years. Endotracheal gas-oxygen and ether was given bv the 
method of Magill, and pharyngoplasty and repair of the palate were done in one 
stage. The operation presented no unusual difficulties, and at its completion was 
regarded as entirely satisfactory. The pharynx was mopped dry and the endo- 
traehcal tube removed and the child returned to bed. A few minutes later an 
urgent message from the ward caused an immediate \'isit to Ire paid, and it was seen 
that the child was obviously asphyxiated. The airway seemed to be completelv 
free, but it was certain that the child had drowned in its oivn secretions. Whether 
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tliesc secretions Avere from tlie stomacli and resulted from vomiting, or Avhcther 
tliey liad been retained behind the soft palate and only appeared on renioA'ing the 
patient to bed, Avas ncA’er satisfactorily explained, but the lesson learnt Avas one 
Avhieh has since proA-ed extraordinarily useful ; the anaesthetie tube is noAv never 
remoA’ed until the reflexes liaA-e returned and until it is certain that no secretions 
remain dammed up behind the soft palate. 

PliaryngojAlasty, Avith or Avitliout rcjiair of the palate, has, then, in my 
hands giA'en an aA'oidablc mortality of 4--1 per cent, and the question arises 
Avlietlier the results justify this loss of life. Unhesitatingly I say ‘Yes’, and 
especially in aucav of the fact that the operation is neAv and, as yet, experi- 
mental. Cleft palate is a deplorable deformity for those avIio are unfortunate 
enough to possess it, and very much greater risks than those outlined above 
Avould not jjrcvcnt me from adA-ocating my jmesent methods. The reaction 
of one’s medical friends in this respect is most illuminating ; AA-hen they are 
faced Avith the problem of cleft palate in their oAvn offspring they say : “ We 
appreciate the risks, but operate, operate early, take plenty of time, and 
make a sound surgical job.” 

Consideration of the three deaths quoted aboA’e shoAvs that in no case 
Avas deatli due to inherent defects in the operation, but onl.v to the occurrence 
of aA’oidablc accidents. But apart altogether from the mortality of any 
operation, it Avill be agreed that it Avould be hardly justifiable to take the 
risk of carrying it out if the patient Avcrc to hang betAveen life and death 
and only recover after a prolonged eonA’alcscence. This has not been my 
experience. It nearly ahvays happens that after operation there is some 
reaction in the form of a rise in temperature, and on rare occasions the 
temporary enlargemetit of cerA’ieal glands has been noted. One sickly child, 
aged 13 months, gaA'c reason for some anxiety for about a Aveek ; it Avas 
feA’ered, and the palate ncA'cr shoAved any health}’^ reaction ; most of the 
sutures ultimately gaA'c Avay, but the child recovered. Delay in attempting 
operation in this case Avould liaA'c been adA’isable. 

Latterly, the choice of the right time to operate on infants has been 
greatly facilitated by the skilful medical supervision of Dr. J. C. Spence and 
other members of the staff of the NcAA'castle-upon-Tyne Babies Hospital. 

THE RESULTS OF OPERATION. 

The results of a ncAV operation merit A'ery careful study before a strict 
valuation can be placed upon them. First of all it is necessary to recognize 
that from a surgical standpoint all that can be obtained is the formation o a 
functional A'ah^e separating the oral and nasal caAuties. No operation has ve 
been dexused Avhich will make the possessor of such a Ambm either spea ' 
properly or use it for the other functions for Avhich it is required, n an} 
discussion of the results, therefore, it necessarily folloAvs that there are «o 
criteria of success : first, the restoration of the palatopharyngeal Am a e , an , 
secondly, the restoration of normal speech. If the first criterion « at aiae 
it does not necessarily happen that the second Avill also be attaine , u 
quite certain that if the first criterion, the formation of a competan 
pharyngeal Amhm, is not attained, then the second, of normal speec i, 
possibly folloAv. 
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Restoration of the Palatopharyngeal Valve. — The question arises of hou 
one is able to prove the existenee of a competent palatopharyngeal ^ ah e. 
Peroral inspection of the valve is almost useless, and is a very unreliable 
guide as to ■what is taking place behind, since contact between the palate 
and the pharyngeal wall occurs at the level of the anterior arch of the atlas 
and at a considerably higher level than the u\'ula. This was forcibly brought 
home to me in one of my cases where it would have appeared from inspec- 
tion that closure of the pharyngeal valve might be impossible, yet the patient 
was able to present proof positive on trying the various tests of function. 
Equallv, other cases have been seen in which it would appear certain that 
the valve was competent, yet on further trial it was proved without doubt 
that palatopharyngeal closure was not being effected. 

Fortunately there are a number of simple tests which are of very con- 
siderable importance and if applied properly are believed to be accurate ; 
they can easily be carried out in any consulting-room. Of these the ‘snorting 
test’ is by far the simplest. The patient is instructed to put the tongue 
slightly out and grip it between the lips. Air is then sucked into the nose 
as in the impolite act of clearing away pharyngeal mucus. A characteristic 
sound closely resembling the snore of a deep sleeper is produced and can be 
sustained and repeated if phar\uigeal closure is being attained. The reason 
for protruding the tongue and closing the lips is to prevent accessory noises 
being formed behind the tongue. Various degrees of snorting are recognized, 
and one fallacy is seen in some cases where closure can be maintained for 
just a fraction of a second, the valve only being competent with severe 
muscular effort. It is interesting to observe that snorting is sometimes 
obtained in cases where the soft palate is almost completely immobile, and 
presumably is due to the contraction of the pharjmgeal muscle and possibly 
also to the slight pull of the levatores. Snorting is a natural attainment of 
the normal individual and is seen at its best in the presence of a chronic 
pharyngitis. It is an impossible feat in the ease of the unrepaired cleft 
palate, a fact often reflected in the dirty state of the pharjmgeal mucosa in 
such cases. It is equally impossible in the large majority of cases submitted 
to operation by the classical methods, and casts a great reflection on their 
results. As a means of assessing the efficacy of operation on the palate it is 
of inestimable importance. Holes in the hard palate do not alter its value, 
since the tongue effectively seals them and prevents air entrv by anv other 
way than through the nasopharynx. 

A rough and somewhat inefficient test which can be carried out even 
in the presence of an incompletely repaired hard palate is the ability of the 
patient to blow out a match or a candle. Improvement in performance can 
be measured by the increased distance at which this is possible. A great 
fallacy is. of course, the degree of nasal obstruction whicb might exist and 
give a false impression of palatal closure. 

Rubber balloons arc very popular with children, and usuallv require such 
a degree of expiratory effort to inflate them that the feat becomes impossible 
if holes exist in the palate or if the nasopharjmgeal valve is incompetent. 
As a lest of strength it is excellent. One child, however, succeeded in evading 
the test by pursing the lips to such an extent that they overlav the nostrils 
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and so prevented nasal escape. A second child succeeded in inflating a 
balloon bj' using a mouthful of air at a time, the air being imprisoned between 
the tongue and the roof of the mouth and forced into the balloon by the 
pressure of the tongue, the lips being tightly closed on the rubber outlet 
between each effort. In the absence of these tricks, however, the test is 
reliable. 

A further test is by the use of the nasal irrigator or aqueous spray, and 
is only applicable to adults or older children. The head is thrown back and 
a bland fluid (saline or weak antiseptic lotion) is introduced into one nostril 
until it begins to return through the other, a feat easily accomplished in the 
normal person. If the nasopharyngeal valve is incompetent, a reflex disturb- 
ance of a major sort is induced and the e.xperiment terminates abruptly; 
consequently this test can only be classified as confirmatory. 

Another possible test consists of connecting an airway between one nostril 
of the patient and the car of the examiner. The apparatus consists of a 
rubber tube having at one end a glass nozzle to fit the nostril of the patient 
and at the other the ear-jnecc of a stethoscope. The patient is then instructed 
to say any of the consonants, with the exception, of course, of the nasal 
resonants (?«, ii, or ng). Nasal escape is accurately detected by the ear of the 
examiner. For this idea I am indebted to Sir Richard Paget.® 

A more complicated method was demonstrated by me at the Royal 
Societj’^ of jMedicine in .Tune. 1927. Separate tubes are introduced into the 
mouth and the nostrils, the latter being Y-shaped and completely filling both 
nostrils. The nasal and oral escapes arc collected in separate gas-bags and 
can be measured. In use, the patient is instructed to blow tlirough the 
mouth tube without allowing nasal escajje, an impossible feat if the palato- 
pharyngeal valve is incompetent. The amount of air collected in each bag 
is then measured and the degree of incompetence can be estimated. By a 
simple mathematical calculation the cross-section area of pharyngeal deficiency 
can be arrived at, although it is admitted that there is a very large degree 
of experimental error. 

So much for the surgical jrroblem of the formation of a functional valve 
and the proofs of success. Before passing to the second criterion of restora- 
tion of normal speech further important factors require consideration, and 
particularly those responsible for the production of cleft-palate speech. 


Causes of Cleft-palate Speech. — A child born irith a cleft palate wakens 
to a sense of its deficiencies in the first ferv hours of life when it realizes that 
the business of feeding is not so easy as it might be. In the complete cleft, 
sucking the breast or the bottle is an imjrossible feat unless the nostrils are 
at the same time occluded, and deglutition and aspiration must at first e 
e.xtremely difficult to distinguish. These problems surmounted, the business 
of speech is the next in order, and the child’s first effort to communicate vi 
its fellow's — namely by crjdng — offers no serious difficulty. The first wor 
uttered by most infants is ‘Mamma’, and as the consonants of the woi are 
nasal resonants and require an open ijalatopharyiigeal valve this is easi j 
accomplished. But w’hen the second word ‘Dadda’ or ‘Gagga is at f ’ 
the incompetence of the nasopharynx becomes a real problem. I le le o 
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is acute and the speech sense good, the cleft-palate infant will recognize 
that there is only one way of saying ‘Dadda’— namely, by plaeing the tip of 
the tongue against the roof of the mouth immediately behind the alveolar 
margin and then allowing the explosive effort to take place as the tongue is 
suddenly withdrawn. If this realization of the physical disabilities of speech 
is clearly brought home, the child unll grow up using the tongue and palate, 
making the consonants in the correct way and in spite of nasal escape. The 
task will be rendered the easier the less the degree of the cleft, but it does 
not necessarily follow that the less the degree of the cleft, the better will be 
the speech. 

Such cases as those outlined above arc not uncommon in cleft-palate 
practice and offer by far the best type on which to attempt operation, and for 
purposes of classification have been labelled Group 1, 

Let us imagine a second group of cleft-palate speakers. In Group 2 the 
child has a fair degree of acuity of hearing and is a trier. It attempts the 
big stumbling-block, ‘Dadda’, and finds that nasal escape prevents reason- 
able expression. It looks round for a means of overcoming this nasal escape 
and finds that movement of the muscles controlling the ala: nasi assist in 
preventing this. Herewith is born one of the most characteristic of the 
articulatory gymnastics of the cleft-palate speaker, and one which very often 
remains long after the palate has been successfully repaired, but fortunately 
does not interfere materially with speech training. It takes the form of 
violent occlusive movements of the alae of the nostrils during speech, but 
although it may assist in reducing nasal escape it does not succeed in remo\'ing 
the stigma of cleft palate. This observation can be easily verified by nipping 
the nostrils of any cleft-palate speaker, when it will be observed that the tj-pe 
of speech does not alter although it may be somewhat modified. Such a child 
will often have difficulty with the s, and discovers that this sound, instead 
of being made between the tongue and the teeth, can be formed in quite a 
reasonable way in the pharynx, and thus is bom another of the character- 
istic cleft-palate sounds which give so much trouble in re-education. The 
sound is not always easy to recognize, as it can be made in such a skilful 
fashion that it resembles fairly closely the normal s sound. Its recognition 
in cases of doubt is, however, made simple because the cleft-palate s can 
be made with the mouth wide open, a feat which is impossible in the nor- 
mal s. The consonants, u-ith the exception of the nasal resonants (m, n, ng). 
require a closed nasopharyngeal valve and in all the oral air-stream is 
partially or completely interrupted in some part of their formation, and it 
is at this point that the glottic stop is introduced as a means of disguising 
the absence of adequate oral interraption. It is used by completely closing 
the glottis and placing tongue, teeth, lips, etc., in their more or less correct 
relations and then suddenly releasing the glottis to allow of the escape of air 
and the formation of the sound. In this way a very fair imitation of nianv 
of the consonants is possible, but such speakers are mostly difficult to under- 
stand. (The glottic stop is occasionally used in the English language where 
two vowel sounds meet as in ‘the ether’.) 

In Group 3, or worst group, where one presumes that acuity of hearing 
and intelligence are at their lowest, it may be that not even the trick of the 
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glottic stop is acquired and all the sounds resemble those of vowels. Such 
speech, except to the cars of love as represented in the patient’s nearest and 
dearest, arc completely unintelligible. But it is not fair perhaps to think 
that all such are untrainable. 

Consideration of the above factors in the causation of cleft-palate speech 
provides the clue to the reason for the failure after any operation however 
carefully performed. If the child is of the type mentioned in the first group, 
where the speech mechanism is brought into correct anatomical position for 
the formation of each sound, then the supply of an adequate or even slightly 
incompetent jralatopharymgeal ^-ah'e can be expected to result in perfect 
speech, or in speech that is nearly' perfect. If the cleft-palate gymnastics have 
been thoroughly' acquired, no operation of any' sort can possibly' help without 
speech training in which these tricks are unlearned and replaced by' normal 
methods. It is useless, therefore, to classify' cases according to the speech 
results alone, since these merely' indicate the proportion of ambitious patients 
and the skill of the speech trainer. Wherefore in the consideration of the 
results of operation my' cases have been divided into four main groups 

1. Firstly, those who jmsscss the prime factor of importance — namely', 
a competent jralatophary'ngcal -valve — and who therefore have the functional 
physiological mechanism for the production of normal speech ; 

2. Secondly', those who speak without any' cleft-palate stigma and are 
therefore, apart from their dialect and other peculiarities, perfect speakers; 

3. Thirdly', those who have neither normal speech nor a plmiologically 
competent •\'alve ; and 

4. Fourthly, those who are too young to apply' the various tests or to 
make certain of their condition by' their speech ; also eases in which the 
operation is of recent date. 

As mentioned previously, the operation of pharyngoj^lasty' has been done 
on 72 patients ; 3 of these died ; 3 liaA'c not been traced ; in 10 the operation 
■was done as a secondaiy procedure and will be considered later ; and in 
one case, although the jiharyngoplasty' was done about two y'ears ago, repair 
of the palate has not y'ct been completed. This leaves 55 patients for 
consideration. 

Discussion of Results shown in Table I. — The cases recorded above have 
not been chosen in any' way' cither as to age or ty'jie. hlany' had had previous 
operations by' other surgeons. They' represent all-comers, and I do not reca 
ever having refused to operate c.vccpting in one case with diabetes. As 
be observed, the age of operation varies between 6 months and 45 years, an 
can be accepted as the usual run of an average surgical practice. It e 
iroticed, however, that only' three of the cases classified as possessing com 
petent valves have been submitted to operation before the age o uen 
speech, whereas amongst the group of perfect speakers are only' t iree v 'o 

had passed this age. . . , ,. 

Some of these cases are -worth considering in further detail m re a i 

to their respective groups. , _ ^ 

Taking first those v'here valves have been successfully' orme . 

16, 24, 28, 62, 79, and 5 all possess excellent palatopharyngeal va ve , < 
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although they all belonged to the Group 2 of cleft-palate speakers, as a result 
of training, either professional!}' or by their parents, they are able to obtain 
every sound in normal speech and to pronounce each sound ■without any 
fault whatever, yet they cannot be transferred to the group of perfect speakers, 
since, if they are taken unawares, the speech immediately develops the 
characteristic stigmata. In none of my cases is this allowed to pass as 
perfect speech, although I feel that I should be justified, since obviously the 
valve mechanism has been sueessfulh' restored and moreover the patient can 
speak perfectly at •\nll. 


Table I. — Results ix Fifty-five Cases of Cleft Palate. 
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Case 75 was taken to the Antipodes before the end-result of this opera- 
tion was seen by myself ; he was able to snort in my presence, proving his 
possession of a valve, and shortly after his operation his mother stated that 
he could say many words with perfect clearness, although this latter was not 
sufficiently demonstrated to me. It is possible that he may by now, after 
the lapse of four years, be able to speak perfectly. 

Case 20 presented a most unusual state of affairs. He had a cleft of the 
hard and soft palates, and was submitted to pharj-ngoplasty followed by 
repair of the palate. The palate broke down, and two further attempts 
resulted in failure in that the soft palate gave way along almost its entire 
length with the exception of about half an inch at the posterior extremity. 
.Object despair of ever succeeding in this case was only natural, but the bov 
turned uji some twelve months later with the enormous holes completely 

closed and a freely mobile palate. Moreover he can blow up a balloon for 

a child the hardest of all functional tests; speech has improved immeasurably ; 
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tlie remaining defects are sliglit, and he is young enough to have these 
remedied by a sliort course of training. 

In the second class — namely, the perfect speakers — are many cases that 
are -worthy of note ; — 

Cases 13, ll, 29, 31, 3-1, 40, 48, 52, 57, and 59, rvere all submitted to 
operation either before sjjceeh had begun or shortly afterwards. In everv case 
the only speech training has been given by the mother, and of course one 
finds that mothers vary immensely in their capabilities in this direction. It has 
been very profitable to me to sec these cases at fairly frequent intervals and 
observe the development of the speech habits. Ulan}' of them have had babv 
talk which has been obviously elcft-palatc in type, but almost invariably 
they har'c, early in their careers, shown evidence of the presence of a palato- 
pharyngeal valve in a curious sort of snore e.vecutcd at intervals whilst 
attempting to form words. Gradually the snore has disappeared and the 
stigmata of cleft-palate speech have disappeared -with it, until the only 
remaining fault has been with the double consonants, which appear to give 
e.xeeptional didieulty. In the course of time even this has been remedied, 
until now no defect in s[)cceh is observable. Some of these cases have not 
yet got over their baby talk, but their loquacity has enabled one to be 
certain that there is no stigma of cleft palate, nor is such likely to develop. 

Case 18, a woman aged 23 years, had a cleft of the soft palate which 
reached, but did not involve, the hard palate ; she was a Group 1 speaker 
and formed all her consonants in the correct fashion but was e.xtremely 
difficult to understand because of the gross nasal escape. Pharyngoplasty 
and repair of the palate were done in one stage. After removing the sutures 
about the tenth day. the patient was made to read from a book, and with 
a little correction at first she was able to make all her sounds perfectly. She 
could snort strongly from the very first. This young woman is now, three 
j'cars after operation, a perfect speaker and does not present the slightest 
stigma of cleft palate. She has had no training beyond the demonstration 


given after removal of the sutures. 

Case SO, a woman aged 28 years, had a cleft of the soft palate almost 
reaching the hard. Before operation she spoke with gross nasal escape but 
did not possess any of the usual articulatory faults, and therefore belonged 
to Group 1. Her operation rvas performed to enable her to earn a livelihood 
in Australia and it was cxjrccted that she woidd leave -(vithin a week or two 
of being discharged from hospital. Little interest -was therefore shown in 
her after-progress, but to my surprise she came to see me four years later, 
and not knowing her again, owing presumably to changes in female fashions 
of dress, it rvas only after protracted conversation that I was able to ascertain 
that she had come to show off her palate. She had not had training, but ler 
speech was just that of any ordinary person. She was unable to innate a 
balloon, but could snort in a most convincing manner. 

Case 22 is the most remarkable result in the -whole series and is recor e 


in the section dealing -with jirognosis. i f t- 

Amongst the bad results are recorded cases -which are still unt er rea 
ment but in -which no evidence has yet been adduced to show either a pa a o^ 
pharyngeal rmh^e or perfect speech, although I am sanguine of e ec in^. 
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least the formation of the valve in all. Case 41 is a mentally dull girl aged 
19 years, who had a very wide cleft of both hard and soft palates with little 
tissue to spare. Operation was most successful in that the cleft was completely 
closed and the soft palate freely mobile, but no evidence of the restoration 
of the valve has yet been produced. Cases 1, 2. and 9 were amongst the 
earliest of my series and are recorded in a previous Hunterian Leeture.- 

‘Too young to ascertain’ results include a number of cases where opera- 
tion has been performed in the last few months or where the child has not 
yet spoken sufficiently to warrant the speech being classified either as normal 
or definitely cleft-palate in tj'pe. Cases 27. 45. and 60 speak but little, some 
of the sounds being normal in character and others of the cleft-palate t\'pe ; 
but in view of previous experience with regard to the development of speech 
in other children of this age, it is not felt possible to assign them to any other 
group, although there is some evidence that they are capable of palato- 
pharyngeal closure. 

In Table II the cases are classified according to the type of cleft, and 
it will be noted that most of my cases have involved both soft and hard 
palates or have been complete unilateral clefts with hare-lip. 


Table 11 . — TtiTpe of Cleft ix FiFTY-Fn-E Cleft-p.\l.vte C.\ses. 
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Soft : 

PiLlTE 

Soft ast> Hard | 
Palate 
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Compute 

Eiutep.,u. 


Initials 

Case 

>’o. 

Initials 
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No. 

Initials 
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No. 1 
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No. 

Competent valves 

G. M. 

.3 

X. M. 

T 

L. G. 
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.1. B. 

11 




T. W. 

20 

H. B. 

09 

W. G. 

71 




R. S. 

79 ' 

.A. S. 

02 






E. F. 

0 

T. B. 

12 






E. F. 

24 

W. K. 

10 






.1. \V. 

19 

.Mrs. S. 

5 








G. B. 

28 








D. S. 

4 








L. G. 

00 








G. W. 

82 



Normal speech 

.1. T. 

13 

B. S. 

34 

H. H. 

57 




.M. T. 

40 

E. S. 

31 

E. B. 

14 ! 




.1. J. 

18 

V. D. 

48 

.1. D. 

59 




E. S. 

80 

P. Me. 

22 

J. L. 

52 






.1. B. 

29 





Defective speech 



IV. P. 

I 



G. IV. 


and no valve 



IV. E. 

41 



.1. .A. 

7G 




S. C. 

*7 








D. S. 

9 
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.1. \V. 

07 

.1. W. 

27 

D. H. 

21 



ascertain result 

.1. n. 

SO 

.1. R. 

47 

.A. G. 

58 



or operation too 

.A. I?. 

93 

C. P. 

4o 

X. S. 

01 ] 



recent 



H. M. 

**7 

.1. G. 

08 






J. P. 

GO 

O. X. 

84 






E. S. 

S3 

.1. .A. 

91 

i 





.M. D. 

9S 








.A. -McQ. 

99 
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PROGNOSIS AFTER OPERATION FOR CLEFT PALATE. 

The jirognosis after operation depends on many factors, the first being 
tlic age at wliich the operation is done — that is, whether done before or 
after spcccli is developed It can he said that wliere the operation is clone 
during inl'aney, and -c/icrc a functional palatopharyngeal valve has been formed, 
spcccli M'ill develop along normal lines without any training. It should be 
the aim of every surgeon who is dealing with these eases to put the speech 
trainer out of work, and the only way to do this is by operation before 
faulty speech habits arc Ibrmcd. In an earlier part of this paper mention 
was made of the imaginary attempts of the sufferer from eleft palate to 
overcome his lack of a palatopharyngeal sphincter, and the importance of 
operation at this stage, before the development of articulatory gymnastics, 
cannot be overstressed. Cleft palate is a deformity which should be treated 
as a surgical emergency, and should be submitted to operation as soon as 
the health of the child and the skill of the surgeon will allow. Operation is 
often extremely diflicult, but rarely dangerous, and requires patience, courage, 
and skill with sometimes but little reward. Nevertheless such deterrents 
should not weigh in the attempt to obtain better results in this most distress- 
ing complaint. 

When the sufferer from cleft ])alatc has reached that stage at which 
speech has been acquired, the whole question of prognosis takes on an entirely 
different aspect, and within limits this aspect is not materially altered by 
the anatomical defect jrresent. Apart from the surgical difficulties, the main 
factor to be taken into account is the character of the speech acquired. As 
was mentioned previously, elcft-palatc speakers divide themselves into three 
rough groups, and it stands to reason that in given anatomical circumstances 
operation on these three groups will produce widely different results. If all 
are pro^'ided with a properly functional mechanism, although the result of 
the operation is the same, the speech Avill deteriorate in order from the first 
to the third grouji. A great deal of literature has been produced on the 
speech results of ojicration for cleft jralate, but in none that has come under 
my notice is this, the most important feature, noted, and it would seem to 
be obvious that no record of results after the age of speech is of the slightest 
use unless the sjieech before operation is taken into account. It is worth 
while examining these three groups in detail, assu?ning that as the result oj 
surgical treatment each has been provided with a functional palatal mechanism. 

Group 1. — In the first group the consonants are formed in the correct 
way but with nasal escape. In every such case it is almost certain that nor 
mal speech rvill be restored after operation, and this may be done without an} 
training whatever, the onlj’^ stigma likely' to remain for some time being t >e 
‘nasal grimaces’ which are so characteristic of the habit acquire 
attemjrting to prevent nasal escape. In the reasonably' intelligent pa 
a ferv lessons demonstrating the use of the palatopharyngeal \alve may 
necessary, and this may' be all that is required. Two of my cases ( 
and 80) fell into this group and are recorded above. 

Group 2.— In the second group is included the gi'^^ter Part of the c, 
in the average surgical practice. The patients have acquired au y sp 
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technique which may render them almost unintelligible to the uninitiated 
listener. They are the quintessence of joy to the speech trainer, since they 
provide his livelihood for many a long day. The habits of a lifetime have 
to he unlearned and new habits acquired, a feat which becomes increasingly 
difficult as age advances. Of all the cases of cleft palate these are undoubt- 
edly the worst to manage, because, in spite of an operation which should be 
regarded as highly successful in its anatomical and physiological result, 
speech mav improve but little. Acuity of hearing, a certain amount of 
intelligence, and, above all, ambition, are necessary' for complete success, and 
up to the present these factors are entirely beyond the_ control of surgery. 
It is sometimes marvellous to behold the good influence of an approaching 
courtship or marriage, and sometimes also to obseiwe the return of careless- 
ness after the desires are attained. Amongst my greatest disillusionments in 
cleft-palate surgery was the case of a young woman who belonged to this 
group {Case 5) and upon whom the operation of phary-ngoplasty rnth repair 
of the palate yvas performed. The operation resulted in a perfect palato- 
pharyngeal mechanism which complied n-ith all the tests, and for many weeks 
I spent much time in correcting her bad habits, until in the end she was 
sound perfect. At this time she was engaged to be married, and, marriage 
ultimately taking place, I did not see her till some months after, when, 
happening to meet her in the street, I was amazed to find that she had 
become one of the worst cleft-palate speakers I had ever heard. 

It must surely, then, be realized that while surgery' is able to proy'ide 
a perfect speech mechanism, and speech training in the suitable case can 
complete the cure, there is no operation yvhich yrill make the patient 
use the mechanism and the training in the ordinary duties of life. This 
case is amongst my best results, yet remains amongst the worst speakers, 
and it is hardly fair to include it in the surgical failures, but it certainly 
supports the plea put forward to regard the cleft palate of infancy as an 
emergency. 

In this and the next group there is a certain proportion of the patients 
yyho are quite untrainablc from lack of ambition, self-consciousness, or sheer 
crass stupidity, and it is felt that it is equally unfair to attribute this 
to any operatiy'e procedure, since they may possess the mechanism, but 
for the reasons mentioned above are quite incapable of using it. There 
is much to be said for the method of Ernst, who, in dealing with cases 
after the speech has been acquired, first of all fits them yyith an obturator 
and attempts to train them in speech ; if they are trainable, he proceeds 
to operate. 

Group ,3. — The third group contains all those yvho are incapable of form- 
ing consonants at all, and yvho are consequently unintelligible. The glottic 
stop is usually freely used and serves to separate the voyvels from one 
another, and in this yvay a form of speech is acquired. It is wrong to assume 
tliat sucIj cases arc lacking in intelligence, acuity of hearing, or any other 
abstract quality, as the folloyving will shoyv. A boy of 6 years yvas brought 
to me yvith speech of this type {Case 22). He had a cleft’ of the soft palate 
yvhicii also involved about half the hard palate. Speech yvas quite unintelli- 
gilyle. Pharyngoplasty yvas performed, and fourteen days later the palate 
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■vvas repaired by tlie Langenbeck-Fergusson metliod. Within three weeks of 
tlie seeond operation lie was able to use his palatopharyngeal valve and eoiild 
blow soap bubbles. Within three months all his eonsonants, the result of 
sjjeeeh training, ivere jjerfect. He now speaks perfeetly and without the 
slightest stigma of cleft palate, although he possesses a broad Tyneside accent. 
This boy has been lucky in that he has never acquired thorouglily bad speech 
habits, and the only trick he has had to unlearn is the glottic stop. He is 
an intelligent little lad and gives the lie to those who suggest that all patients 
in this group of speech arc all mentally deficient. That some may be mentallv 
dull is true, but I have the feeling that I would rather tackle some cases in 
Group .3 than a great many of those in the previous group. 

SPEECH TRAINING. 

^lost of the literature dealing with cleft palate finishes in pious vein 
with the suggestion that an essential feature in treatment consists of training 
after operation, and there the matter ends. 3Iy e.vpcrience of cleft palate has 
taught me that if successful results arc to be obtained there must be close 
co-operation between the o])crator and the trainer. One cannot get on with- 
out the other, each working in a little watertight compartment, and if they 
arc to co-oj)cratc with useful effect it is necessary that the trainer should 
understand the essential surgical and physiological requirements of the opera- 
tive treatment, and for this purpose there is no better educational e.xereise 
than the attendance at a few operations. 

Speech training is not only something to be used after operation where 
the result is obviously bad. It can be used to some purpose before operation 
by an intelligent mother where a child with cleft palate is first beginning to 
talk, and if she is successful she will assure that the operation will restore 
normal speech. During this time of life it is most important that the child 
should be taught correct habits in that the tongue, lips, and teeth should 
be placed in their correct positions for the formation of any given sound. 
Where a child is obliged to await operation it is my custom to instruct the 
mother either not to encourage the child to talk at all, or to see that if it does 
talk the sounds are formed in as perfect a manner as possible. 

But there is no doubt that it is after operation that speech training finds 
its greatest sphere of usefulness, and its method of application depends on 
whether the child has been operated xqion before or after the talking age. 

If the operation has been completed before the child talks, the training 
as such rests, as it docs in most of the population, in the hands of the mot ler, 
and, apart altogether from cleft jJ^late, the mothers of this world are 'e 
greatest speech trainers at all times. But much can be done to help at 
stage, and the first essential is to make the child ‘valve conscious } 
of anj^ form of blowing exercise xvhich for its successful execution reqinr 
closure of the palatopharyngeal valve. Trumjjets, squeakers, soap u 
and balloons are popular tovs with children and can be made to exercis 
immense influence on the subsequent course of speecn. it ^ i- s place 
experience to observe on many occasions the improvement vhici jii 

when blowing exercises are religiously carried out, and mam c u 
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whom the baby talk is obviously cleft-palate in tj-pe are restored to normal 
speech within a few months. It was very interesting to obser\-e one child 
who improved in speech until everything was perfect with the exception 
of some of the double consonants — ^for instance, tbe as in ‘swim’. In 
the course of a few months even this defect was completely corrected— 
a great tribute to the value of operation at or before the age of experi- 
mental speech. 

lAdiere the operation has been completed after speech has commenced, 
the training becomes a much more complicated process, and resolves itself 
into the correction of faults as well as instruction in the proper method of 
forming sounds. However, it is advantageous to discuss this question in 
relation to the various groups described earlier on. To recapitulate : Group 1 
consists of those whose only fault is nasal escape ; Group 2 have learnt all 
the articulatory faults ; Group 3 are quite unable to form any consonants 
but use vowels only, with or without the glottic stop. 

Group 1 speakers have only to be taught the use of the palatopharj-ngeal 
valve, and gain very material help from blon-ing exercises or from learning 
to play some wind instrument. Sometimes they have difficulty at first with 
blowing, and can often be helped by being instructed to snort several times 
and then to blow, keeping the soft palate in the same position as during the 
snort. It is not often that failure follows a demonstration of this kind. 
There is only a short jump between the successful blowing exercises and the 
perfect formation of the consonants without nasal escape, since, where a 
defect is found to exist, snorting followed by a repetition of the consonant 
is usually effective, and has proved an immensely good method in many of 
my cases. This is really all that is required with the Group 1 patient, and 
my experience has been that perfect speech follows as a natural sequel. Bad 
habits can be controlled from time to time by the use of a small mirror placed 
horizontally and glass side up beneath the nostrils, when any nasal escape is 
signified by steaming of the glass. 

Group 2 cases present the greatest problem in that their faults have to 
Ije remedied and replaced by normal methods. There are three main faults 
in this type of speech : (1) Nasal escape ; (2) Complete absence of a con- 
sonant and its replacement by the glottic stop ; and (3) Formation of the 
sound in the wrong position. Nasal escape can be corrected by the method 
outlined above for Group 1 cases. Absence of the consonant and its replace- 
ment by the glottic stop is one of the commonest faults and is verj' difficult 
to eradicate, since, as a habit, it is usually well ingrained. The consonants 
affected by this method of speech arc mostly the t, d, g (hard), and anj’ 
words containing these letters, at any rate in their middle or at the end, are 
sinqily slurred over. In most cases the tongue is placed within reach of the 
correct position, but instead of interrupting tbe air-stream in the mouth it 
is interrupted in the glottis, an illustration of the misuse of the glottic stop. 
Tlic word ‘better’ thus becomes ‘be/er’. ’adder' becomes ‘a/er’, ‘sparkle’ 
becomes ‘spar/le'. and so forth, the stroke in each case representing the 
glottic sto]). Particularly obnoxious is tliis habit in words terminating in 
these eonsonants. as in ‘but’, which becomes ’bu/'. 

In restoring the 1:. g. /. and d. it is best to start witli the voiceless sounds 
voi.. XXI — so. S2. 24 
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and demonstrate tlie position in -which it is necessary to plaee the tongue in 
relation to the hard palate and attempt to form the explosive effort as ‘kuh’ 
‘tnh’, rather than uniting eonsonants -with a vowel as in ‘kay’ or ‘tee’' 
Sometimes nipping the nostrils to prevent nasal escape assists materially in 
this. The keen patient rapidly acquires this feat and one may then proceed 
to introduce vowel sounds, giving as exercise ‘kar, kay, key, ko, koo’, and 
also ‘ack, ache, eke, ike, oak, ook’, etc. From this the voiced consonants 
arc then introduced, and finally double consonants. 

Formation of the consonant in the incorrect position is best illustrated 
by the cleft-palate s, where the sound is made somewhere in the pharynx, 
the exact site of which I have never been able to locate accurateh'. This 
sound can he made with the mouth wide open, a feat impossible for the 
normal speaker, and although I have learned to mimic the cleft-palate speech 
with a considerable amount of success. I have never been able to reproduce 
the clcft-palate .v. The correction of the faulty x is not really di/Ticult, and 
can be done by instructing the patient to place the tongue in position as 
though about to say i, but, instead of making the explosive effort, to allow 
the air to escape between tbc tip of the tongue and the anterior end of the 
hard palate immediately behind the alveolus, the trainer meanwhile nipping 
the nose if necessary. One of my cases after learning the correct method 
was unable after the lapse of about a fortnight to repeat for me the cleft- 
palate .9 which had been a life-long habit. Having learnt the correct s, the 
next procedure is to practise this sound in association with various vowels, 
the latter respectively ])rccccding and succeeding the consonant. Finally 
comes the double consonant, the xl\ si, sm, etc., and these sometimes offer 
at first some considerable difiicidty, but this can be overcome by taking each 
consonant separately and then conjoined. 

In onl_v one of my cases can I claim that jrcrfcct speech in all circum- 
stances has been secured as the combined result of operation and speech 
training, and this patient belonged to Group 3 in which no consonants and 
no fault beyond the glottic stop had been acquired ; before operation he was 
quite unintelligible. 

Although speech training will improve the jratient beyond all recognition, 
it will never produce perfect speech, since the acquisition of this depends 
entirely on the development of a habit and represents a tremendous uphill 
fight. 

Group 3 speakers possess only the vowels, which are used with or without 
the glottic stop. This groiqr includes a curious mixture of cases in -nhici 
speech sense and mental dullness arc encountered in varying proportions. 
Mention has been made irrcviously of a patient in this group who ''itun 
three months of ojreration was sound perfect and ultimately' developed in o 
an habitual normal speaker {Case 22). Unfortunately' not all in this 
display such speech sense, as it is quite a common experience to meet vi 
the ty'pc who is quite unable to imitate even the simplest sounds, am i 
very difficult to be sure whether this is the result of a failed opera 
just stupidity'. One thing is quite certain — namely, that the type o 
present has no real influence on which particular group of speech t le pa 
will adopt. 
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PHARYNGOPLASTY AS A SECONDARY OPERATION. 

There is an enormous number of cases in this eountry in which the palate 
has been repaired bv one method or anotlier, but in whieh no funetional a al^ e 
has been formed. Every speech-training clinic is filled with such patients, 
and much valuable time and energ\' is wasted in attempting to restore 
normal speech to those who do not possess tire necessary mechanism — an 
effort which can only be compared to attempting to obtain music from a 
broken flute. Y'et it is possible in some of these cases to restore the palato- 
pharjmgeal valve and thus ensure that at any rate the flute is repaired in 
an efficient manner, with consequent improvement in speech and the chance 
that the patient may, should he or she so desire, acquire perfect speech. 
Unfortunately the opportunities of carrjdng out work of this kind are few 
and far between, since patients do not readily submit to further operation 
when they have tasted failure from a pre^dous operation done for the same 
condition. 

However, I have had the opportunity of performing pharyngoplasty on 
ten occasions where the palate had previously been successfully repaired by 
others and the speech result was bad. Although a considerable degree of 
thought has been devoted to this aspect of cleft-palate surgery, the amount 
of experience afforded has not allowed of any firm conclusions with regard 
to technique in the treatment of the palate itself. One fact stands out quite 
clearly, however — namely, that pharyngoplasty is capable of restoring a 
valvular mechanism, and in the right tj'pe of case causes immense improve- 
ment in speech. Of the 10 cases mentioned, only 2 possessed any mobility 
in the soft palate, all the remainder being firmly fixed as a result of pre\'ious 
interference. Of these 10 cases, 3 live in distant parts of the country and 
have consequently not been submitted to personal observation since operation, 
and 1 lives nearer but has not presented himself for re\'iew. Of the remaining 
C, 4 present evidence of palatopharyngeal valves and 2 are complete failures. 

Pharyngoplasty after repair of the palate presents no serious difficulties, 
as the soft palate can easily be held forward by means of a small hook or an 
aneurysm needle and the operation can be completed as in the unrepaired 
ease. All attempts to secure mobility in the soft palate have in my hands 
failed, although I believe that by division of the hamular processes and 
freeing the posterior end of the hard palate a little more has been secured 
in length. Further length in the palate has also been obtained by paring the 
free edges of the posterior pillars of the fauces for about in. and then 
suturing in the mid-line. This brings the posterior pillars into great promin- 
ence. and the uvula projects forwards in a nipple-like fashion, while any 
remaining tonsillar tissue points in a more forward direction. 

The G cases in which secondary operations have been done all presented 
themselves with immobile soft palates, so that the problem of restoring the 
palatopharyngeal valve was materially increased. These cases are worth 
studying in detail. 

C'a.vr ' 2 ~} was that of a girl aged 9 years. She had had a wide median 
cleft of the soft and hard palates almost reaching the alveolar margin. 
Several operations of the classical type done previously had resulted in 
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complete fixation of the soft palate and there was a large hole in the hard 
Speech was of the type noted as Group 2 — that is, with the development of 
all the faults. Pharyngoplasty was done in .Tunc, 1931, and as a result 
speech was much improved. At a second operation the mu coperiosteum of 
the hard palate was stripped from the bone in the form of two flaps based 
on the posterior palatine artery, and the hamular processes were destroyed, 
the operation being completed by suture in the middle line. The improve- 
ment in speech was immediate. This child can now snort strongly; her 
speech is still of the cleft-palate type, but in my presence she was able to 
make the principal consonants without any nasal escape whatever. The s 
ivas of the clcft-jialatc type and could be made ivith the mouth wide open, 
but after a few minutes’ demonstration she was able to make it the correct 
Avay and without nasal escaiic. This child has been undergoing training, but 
not under my sujiervision. 

Case 32 was a girl aged ]-l years who had a median cleft of the soft and 
hard palates repaired at the ages of 2 and 21 years. After the first operation 
the palate broke down comjiletcly, but held after the second attempt. The 
soft palate was completely imtnobilc, but tlic speech was very good, the only 
defective sounds, ajrart from the gross nasal escape, being the h and g. At 
operation in May. 1031, pharyngoplasty was done by the usual method, and 
it was noted that immediately afterwards speech improved immensely ; but 
unfortunately this was not completely maintained owing to some of the 
sutures giving way. At a second operation in September, 1932, a further 
attempt was made to increase the pharyngeal narrowing of the first opera- 
tion, and the posterior edges of the soft palate and posterior faucial pillars 
were pared and sutured in the mid-line. Unfortunately all the sutures gave 
way and there Avas no further improvement. As a result of all this operating 
the patient is able to snort, but only Avcakly ; her speech is very much better, 
but she is still unable to effect fully competent pharyngeal closure. 

Case 39 was a bo\' aged 7 years. He had had a bilateral complete cleft 
of the hard palate with a double hare-lip operated on within three years of 
birth. When I first saAV him his speech Avas quite unintelligible. The palate 
Avas rigid and lay far from the pharyngeal Avail. At operation in 1931 the 
mucoperiostcum of the haivl jmiatc Avas strijAjjecI up in the form of tAVO flaps 
based on the posterior palatine artery and the hamular processes A\ere 
destroy’cd. A large hole aa’os left at the anterior end of the hard palate am 
this Avas later closed by an obturator. A A'ery satisfactory pharyngoplastA 
AA’as done at the same time. There AA'as some immediate improvement in 
speech, but as it Avas not felt that the maximum lAossible surgical closure 
had been effected, a second operation aa’Us decided upon and carried out ear} 
in 1932, Avhen the pharyngoplasty AA'as further tightened and the UAua an 
the jAosterior edges of the soft jjalatc and posterior pillars of the fauces uer 
pared and sutured in the mid-line. This boy has been under constant o se 
A'ation since and has been trained by jMr. T. W. iMoles. Although 
unintelligible Group 2 speaker at first, he is noAV able to obtain ever} so^^^^ 
perfectlj'. He can snort Amry strongly and can inflate a rub er a 
Training has been discontinued. His father Avrites, ‘ iMr- i'fo 
opinion that I can noAv complete the training myself as G can g 
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the sounds when he likes and it is now mainly a matter of continued exercise.'’ 
The italics are the father’s. 

Case 72 was aged 5 years at the time of operation. He had a complete 
unilateral cleft of the palate with a hare-lip which liad been operated upon 
within two years of birth. On first being seen, the cleft was completely 
closed but the soft palate rvas immobile. At operation in June, 1928, pharjm- 
goplasty was done. The boy was not seen for over four years, when it was 
found that he had a perfectly competent valve which enabled him to inflate 
a balloon in my presence. Speech was still of the cleft-palate t\-pe in Group 2, 
but no training of any sort had been given, yet in my presence he could be 
made to say many consonants correctly. 

Case 33 was aged 12 years. He had had a median cleft of the soft and 
hard palates which had been repaired, resulting in a hopelessly immobile soft 
palate with much scarring. The nasopharynx was of enormous proportions. 
Speech was in Group 3 and quite unintelligible. Phaiymgoplasty was carried 
out but made no impro\'ement, the boy being unable to imitate any sound 
whatever. It should have been recognized before operation that he was 
hopelessly dull mentally and not worth any %vaste of time or effort. 

Case 46 was a woman aged 24 years with a previously repaired bilateral 
cleft. The lip was extremely bad and an enormous hole existed in the hard 
palate. The soft palate was immobile and short. Speech consisted of vowel 
sounds Avith the glottic stop and an occasional consonant. Pharjmgoplasty 
Avas done in April, 1932, and although it appeared to be a A'ery satisfactory^ 
surgical result there is no cA'idence of A'ah'e formation nor is speech improA-ed. 

Comment. — In the cases outlined aboA’e 4 out of the 6 haA-e noAV palato- 
pharyngeal vah-es, ‘ although in Case 32 the A'alve is not fully competent, 
a fact AA-hich is supported by the AA'eakness of the snort. Three of the cases 
present no doubt as to the efficiency' of tbe valve, and this in spite of an 
immobile palate, and it is interesting to observe how the ridge of a pharymgo- 
plasty is able to compensate, at any rate in the simpler exercises, for tliis 
loss. The opportunity of operating upon and folloAving the subsequent pro- 
gress of a case Avith a freely mobile palate is aAvaited Avith interest. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


GRANULOMA OF INTESTINE. STENOSIS OF 
ILEOCECAL VALVE. 

JJv H. L. For.KKSToxE. 

A wo:max aged .30 liad liad an a])pcndieceloniy done in 1921 by another 
surgeon. At tliat time slie eomplained of vomiting and slight right-sided 
abdominal pain ; these symptoms were relieved by the operation, and she 
remained jierfeetly mtII until .Tidy -1, 10.32. rvhen she had a short attack 
of colieky abdominal pain assoeiated with nausea, but without vomiting or 
eonstipation. This lasted for a few days and she got eompletely well. 

Towards the end of .Inly she underwent an operation for hallux valgus; 
she was in hospital in London and during this time eomplained of no 
abdominal synprtoms. On Aug. 18 she eomplained of eolicky abdominal 
])ain and nausea. Up to Aug. 2.3 the bowels aeted with regularity. On 
Aug. 2-1 |)ain was mueh more severe. The patient was seen by me that 
evening and was then in a eondition of obstruetion to the small intestine. 

A laparotomy was done the same evening. The small gut was distended 
and hypertrojdiied and there was a swelling in the region of the ileocfecal 
valve whieh somewhat resembled that found in eongenital pyloric stenosis. 
The terminal feiv inches of the mesentery of the intestine were markedly 
thickened and indurated, as was the terminal jrortion of the small gut. An 
anastomosis was made between the small intestine and the transverse colon. 
At this stage there were no adhesions connected with the small intestine. 
Those that e.xist on the speeimen subsequently removed have occurred since 
the first ojrcration. 

On Sept. 9 the abdomen was re-opened, and removal of the ileum, 
ascending colon, and about one-third of the transverse colon carried out. 
The operation was rendered difficult by^ numerous adhesions between t le 
ascending colon and the small intestine. The patient has made a gooc 
rccoveiy and is well at the time of writing. _ 

The drawings by Mr. Sewell {Figs. 259, 260) show the condition found, 
and Mr. Lawrence has kindly permitted me to make use of his descrip 
of the specimen, ■which is in the Museum of the Royal College ol 

Sieno.fis of ilcoccvcal valve: The terminal 6 in. of the ileum, vj * 
caecum, ascending colon, and first part of the transverse colon, 
removed by operation. An incision has been made in the free bor er ° ^ 
ileum and caecum, displaying a tight stricture of the ileocaecal la 
only of a narrow’ probe. The stricture is about | in. in lengt i an 
of the intestine bounding it is thickened to the extent of i in., t le 
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being due mainly to a fibrous-looking increase of the submucous layer; the 
thickening is eontinued for 2 in. along the adjoining part of the ileum. The 
lining of the stenosed segment is the seat of small polypoid e.xcrescences. 
Partly covering the stenosed portion on the external surface of the bowel 
is a mass of dense fihro-fatty tissue measuring li in. in width. The vermi- 
form appendix is absent. The terminal part of the ileum is dilated and 
hypertrophied ; its lining is irregularly thickened, and exhibits small papillary 
jjrojcctions iir jrlaces. Its surface is covered with dense adhesions, a delicate 
membranous adhesion also covers the crecum and ascending colon ; the mucous 
membrane of the latter is free from ulceration. No enlarged glands are 
present in the specimen. 

“ iMicroscopical c.xamination (7'ig. 2C1) ; The mucous membrane is 
ulcerated on both sides of the stenosis. On the surface there is a layer 
of coagulated jms. beneath which is a broad zone of granulation tissue. 



Fig. 2G1. — Microscopicnl section of tlio wnll of tho ileum, (X -5.) 

A thick formation of fibrous tissue replaces the submucous layer, and the 
two muscular coats are hypertrophied and separated by' a similar formation. 
Both fibrous and muscular layers contain numerous foci of leucocytes, mostly 
arranged around vessels. At the margin of the idcer the mucous membrane 
is raised in the form of small poh'pi or papillomata ; these are cohere 
with cydindrical epithelium, among which arc numerous goblet cells, t 'ere 
is no evidence of carcinoma ; no downgrowth of epithelium at the base or 
margin of the ulcer. . r 

“ It is probable that the stenosis of the ileociecal valve was a seque a o 
the appendicitis and appendicectomy.” , 

This condition would appear to be identical with that descri ec 
Mock,^ and more recently' by' Erdmann and Burt,- whose articles con am 
list of references to the literature. 


REFERENCES. 

1 Mock, Siirg. Gynecol, and Ohsl., 1931, lii, G72. 
-EnojrAXN and Burt, Ibid.. 1033, Ivii, 71. 
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A SOLITARY PLASMOCYTOMA OF THE FEMUR. 

By CYRIL POLSOX and X. SHIRES, 

rp.O:M THE DEPABTMZ^'TS OF PAT1IOI.OCV AN'P BACTERIOLOGY OF THE UNIVERSITY 

AND ST. James’s hospital, leeds. 

During 1932 tivo publications, those of Stewart and Taylor,^ and Harding 
and Kimball,^ eoncerned solitary plasmoe\'toma of bone. Each reviewed the 
literature, gmng indication of the rarity of this neoplasm. The former 
authors described two original cases, one a 
plasmocjdoma of the humerus and one whicli ^ 
probably arose in the maxilla, while the latter 
authors described a plasmocrdoma of the femur. 

In the case described by Rogers,® the patient, 
who had a solitaiy plasmoc}i;oma of the right 
femur, came under obsenution on aecount of | 
pathological fracture of the bone following a 
slight accident. Amputation of the leg resulted 
in his complete recovery. 

The present case resembles that of Harding 
and Kimball, since it was a groirth of the femur 
at first considered a secondary deposit of car- 
cinoma. 

History. — The patient was a male aged 72 
years who was admitted to St. James’s Hospital 
on Sept. 5, 1928, on account of chronic gastritis 
and hemorrhoids. He was re-admitted on Oct, 

1, 1932, because he had slipped on the stairs at 
his home and fractured his left femur. During 
the previous fortnight he had had pain in this 
leg and used a stick when walking. He also 
complained of irregularity of the bowels and 
difficulty in micturition. 

Ox Admission. — The patient had a fracture Fig. 2r.2.— Radiogram of left 
in the middle third of the left femur, and after showing evidence of rare- 

radiological examination Dr. Wall reported that hone in the affected area, 
this was a pathological fracture (Fig. 262). 

The leg was placed on a splint. Xo examination of the urine for the 
detection of Bcncc-Joncs protein was made. Twelve days after admission 
(Oct. 16) his abdomen became severely distended, but no tenderness or 
rigidity was apparent. He vomited, and an enema produced no result. 
-V diagnosis of intestinal obstruction, probably due to a carcinoma of the 
bowel, was made. 

Orr.RATioN. — The abdomen was opened under local anrcsthesia. The 
large intestine was grossly distended and a transverse colotomy was performed. 
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Tlic circumstances precluded any extensive examination of the peritoneal 
cavity. Although some improvement followed, the patient died on Oct. 20. 
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Fig. 2().']. — Microphotograpli showing type.s of coll. 
A largo ' j)rc*plasinocyto ' can bo .<iecn in tlio riglit 
upper quadrant. (;< 100.) 


was small and was less than .'} in. 
bone had occurred, but there was 
destruction of about 1 in. of the 
shaft in the region of the frac- 
ture. Rarefaction of the bone 
•(vas jrresent for a distance of 
about 2 in. above and 1 in. below 
the fracture, and here the medul- 
lary cavity was filled with growth 
of a soft consistency and greyish 


At autopsy the body was that of 
a well-nourished elderly man. 
His left leg was shorter by 3 in. 
than the right and externally 
rotated. No external abnorinai- 
ity of the left thigh was observed 
nor was any tumour palpated, 
but upon manipulation abnormal 
mobility was present at the mid- 
dle of the femur. Examination 
of the bone showed that there 
was an ununited fracture in its 
middle third with over-riding of 
the fragments. In the process of 
clearing the bone of its muscle 
sheath, yellowish growth, infiltra- 
ted with blood, was encountered 
on the outer aspect of the bone 
iind adjacent to it in the region of 
the fracture. The mass of growth 
in diameter. Little or no expansion of the 
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colour. Death ■was due to acute 
perforation of a chronic duodenal 
ulcer situated on the anterior 
wall. There was but little peri- 
tonitis or escape of fiuid. Except 
for one or two small adenomata 
of the jrrostate no other neo- 
plasm Avas found. Early bron- 
chojmeumonia was present as a 
terminal condition. 

IMicuoscopical Findings. — 

The femoral tumour was subjec- 
ted to histological examination 
and proved a plasmocytoma. 
ovoid or pyriform cell having an eccentric 





. «- 


Fig. 204.— Jlicrophotograpli showing 

containing n mitotic figure. (X 

Two types of cell ivere abundant. , 

nucleus containing plentiful 
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chromatin frequently arranged in ‘cart-wheel’ pattern {Fig. 263). The proto- 
plasm yielded the characteristic reaction with Pappenheim’s stain, and a 
perinuciear halo was observed in a small proportion of these cells. They were 
plasma cells, but of rather larger size than those usually seen in chronic inflam- 
matory foci. The second tjqre of cell was even larger and possessed a large 
nucleus, centrally situated {Fig. 263). The protoplasm yielded the Pappenheim 
reaction, and these cells are considered to be immature plasma cells. 

INIitosis was frequent in certain areas of the growth {Fig. 264). A count 
of approximately 7500 cells in 100 adjacent fields riewed rvith the A 
objective showed that mitosis occurred in 1 per 200 cells. Several phases of 
mitosis were observed, and the cells concerned pekled the Pappenheim 
reaction, although their protoplasm was a little paler than that of other plasma 
cells. ^lultinucleated cells and lymphocrdes were scarce and distributed 
through the growth. There was a sparse collagenous stroma in which were 
a number of blood-vessels, most being well formed. As in Stewart and 
Taylor’s cases, the stroma fibrils were, in some areas, arranged in parallel with 
columns of plasma cells between. The areas of ha;morrhage were ascribed to 
the violence of fracture. 

COMMENTARY. 

It is scarcely a matter for surprise that the diagnosis of the femoral 
lesion was not made during life. Moreover, even in the presence of much 
less evidence calculated to mislead, it is not unlikely that a plasmocrdoma 
may be mistaken for a secondary deposit of carcinoma. It is imperative 
that these two conditions should be differentiated, since the local malignancy 
of solitary plasmocrdoma has been demonstrated and since local treatment 
may result in a complete cure. The neeessity of a biopsy before proceeding 
to radical surgery has been insisted upon by Stewart and Tavlor, and the 
present case bears out this conclusion in an unmistakable fashion. Harding 
and Kimball comment upon the fact that plasmocrdoma of the appendicular 
skeleton invariably causes pathological fracture. We therefore insist that 
the reasonable procedure in all cases of pathological fracture is an open 
examination of the lesion and the removal of tissue for biopsy. Should 
it be a secondary deposit of carcinoma, then the prognosis is determined, 
whereas if it is a solitary plasmocrdoma, much may be done, not onlv to save 
the patient’s life, but also to restore him or her to health and activitv. 

Since a complete examination of the skeleton was not made in this case, 
the tumour was not proved to be a solitary plasmocs'toma, although this was 
almost certain. The essential histological features of the growth were in 
accord with those described by other authors, but there was eridence of 
unusual activity, since large ‘prc-plasmocr-tes’ were plentiful and numerous 
mitotic figures were seen. 

We are indebted to Dr. .1. Wall for permission to reproduce the radiogram. 

HEFEREXCES. 

’ SriavAnx. M. .1.. and T.wi.on, I... Jour. Pathol, and Bacteriol.. lOae. xxxa'. 541. 

= HAnniNO. W. G.. and Kimbai.!., T. S., .-Imer. Jour, of Cancer. 1032. xA-j. 1184. 

“ HoGr.n-, H., Ilril. Jour. Sura., 10:50, xvii. 51S. 



376 THE BEITISH JOURNAL OF SURGERY 


REVIEWS AND NOTICES OF BOOKS. 


Poliomyelitis. A Survey made j)ossible by a Grant from the International Committee 

for the Study of Infantile Paralysis organized by Jeremiah Milbank. Large 8vo. Pn. 

.502 + xxii, -with 2.5 plates. 1032. B.altimorc The IVilliams & IVilkins Company. 

(London : IBailliere, Tindall & Cox.) 35s. 

Tins volume represents four years’ work, carried out by grants from the Fund, of 
forty-four practical workers at a cost of 280,000 dollars. It contains a comprehensive 
survey of poliomyelitis so far as the historj’, etiology, symptoms, pathologj’, and 
ciiidemiology arc concerned. But it omits treatment entirely except prophylaxis 
and the treatment of the acute attack by .serum and other similar measures. The 
references arc very extensive, occupying 43 pages, and as there is no indication to 
show which portions of the work summarized have been carried out by the investi- 
gators who have received grants from the Committee, it is difficult to form any 
opinion as to whether the rcsidts arc really commensurate with the amount of work 
done and the cost incurred. 

The chajitcr on epidemiology is very full and of much interest. It is noticeable 
that, whereas in Sweden the case rate per 100,000 has risen above 10 on several 
occasions, with a peak of TO, and that the rates have also been high in the United 
States and New Zealand, in England this rate has never been as high as 5. In the 
opinion of the Committee there has been no proof that the administration of eonvales- 
cent serum in any way alters the severity of the attack or the prognosis as to the 
severity of the rcsidting paralysis. This docs not appear to agree with observations 
in other countries. 

The book will be consulted by those who are interested in research work upon 
this disease, but is of no real value to a clinician. 


The Principles of Treatment of Muscles and Joints by Graduated Muscular Con- 
tractions. By JIoUTOx Smaht, C.V.O., D.S.O., M.D., Cli.B. (Eclin.), Late Medical 
Olficcr in Charge of the Elcctrolhcrapcutic Department, Hospital for Sick Children, 
Great Ormond .Street. Large 8vo. Pp. 217 -P xvi. 1933. London : Humphrey 
Milford. 15s. net. 

Monrox Sjiaht's method of treatment by graduated muscular contractions, pro- 
duced by stimulation with a faradic coil of special pattern, is now very widely 
known and practised. This personal and authoritative description of his methods 
is therefore very valuable, and it is essential that it should be read by all those who 
practise physical treatment. In the earlier chapters there is a general account ot 
the phy.siology of musevdar action and the pathology of some of the conditions treated. 
Following this, manipulation of a shoulder-joint for adhesions and after-treatment 
are described and then a general account of muscle treatment is given. No 
thei'c will be maiLV readers who do not agree entirely either with the author’s ® 

or with his opinions. For example, to force abduction and rotation of the shou er 
directl}' (without traction) may be a dangerous form of manipulation, risking irac- 
ture if there are firm adhesions. Morton Smart believes that faradic stimulation o 
muscles will increase their strength and volume ; many will hold that vo un ar) 
action will do so more successfull}^ And many will feel that to give as 
number as 1800 contractions to a muscle at each sitting may well 
it if it has been disused. In general also we may believe that the faradic rca 
of muscles should be largely a preparation for the use of acti^’c mo^ omen s 
exercises, a side of the work which is not stressed in this volume. 

However, these criticisms do not detract from the value of tlie ° , 

description of methods and in the final chapter of details of the appaiatus i 
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Treatment of Fractures In General Practice. Bv W. H. Ogilvie, JI.D.. M.Cli., 
F.R.C.S. F’cap 8vo. Vol. I, Pp. 108 4- viii ; Voll II, 109-180. IIlustTated. 1932. 
London : John Bale, Sons & Danielsson Ltd. 2s. Gd. each. 

This little book is an excellent example of botv much can be compressed into a small 
space. It contains an outline of the anatomy, including development of epiphysial 
nuclei, the mode of causation, patliologj' of repair, and treatment of fractures, all 
put in a form tvhich can verj- easily consulted by a general practitioner. 

Naturally in the case of fracture treatment the methods are those of the author 
and would not necessarily be accepted in detail by everyone, but there is little to be 
found fault with. The principles are sound throughout and methods described with 
sufficient detail and with simple but adequate illustrations. Mr. Ogilvie has intro- 
duced the name of “ cancellous fracture " in injuries of such bones as the os calcis 
and vertebral bodies instead of the term “ crush fracture ” which is more often 
applied. One omission is that of any description of the use of the X-ray operating 
table in the setting of fractures. The illustration of a Colles’s fracture after reduction 
shows the wrist in an extended position, a method which would be generally con- 
demned, and under the treatment of delayed union the use of parathormone is advised. 
Considering that the latter is now known to cause decalcifieation of the bones its u.se 
for this purpose should not be advocated in a modern text-book. 


The Injured Workman. By G. F. Walker, M.D., M.R.C.P., with the collaboration of 
J. H-arvev Robson, Barrister-at-Law (Law) ; R. E. .Iowett, M.D., Ch.B., D.L.O. 
(Ear, Nose, and Throat Surgery) ; Stanley Ritson, M.B., M.S., B.Sc., F.R.C.S. 
(General Surgery) ; .louN Foster, M..-t., M.B., F.R.C.S., D.O.M.S. (Ophthalmic 
Surgery). Foreword by W. H. M.vxwell Telling, M.D., B.S., F.R.C.P., Professor 
of Forensic Medicine, University of Leeds. Ciown 8vo. Pp. 190 -r xx. 1933. 
Bristol : .lohn Wright & Sons Ltd. Cs. net. 

This work deals with the legal aspects of the late results of an accident to a work- 
man, and by ’accident’ is here meant a single blow, stress, or injury. An impressive 
foreword is contributed by Dr. W. FI. Maxwell Telling, who rightly points out the 
great difficulty that exists in finding Tight work’ for the injured workman during 
the stage of transition from partial to complete recoveiy — a period when the most 
important factor in therapeusis is to get him back to ’something' in the way of work 
as soon as possible. 

In the first chapter the essential features of the M'orkmen's Compensation Acts 
are well epitomized, but in other parts of the volume it is not sufficiently emphasized 
that compensation is awarded not because an injury- has been received as the result 
of an accident arising out of and in the course of emplojunent, but because that 
injury has resulted in an actual loss of earning capacity. Tire section on " Rusting 
and Brooding ” in Chapter II may be especially commended for its philosophic 
thought and its sound common sense. 

The special injuries of the various regions of the body are considererl in detail, 
but here a sense of proportion seems to have been wanting. Thus, of a total of 
128 pages devoted to the whole of the body no fewer than 50 are concerned with 
the eye — injuries of which form a relatively uncommon cause for compensation — 
while the infinitely more important injuries to the fingers and hands are verv 
summarily dismissed. 


The Cure of Hfemorrhoids, Varicose Veins and Ulceration, and Allied Conditions: 
by Modern Methods and Bandngine. By Stuart JIc.-Vuslan-d, B..-\. (Lend.). M.D.. 
Ch.B. (Liv.). M.R.C.S.. L.R.C.P.. Hon. Physician, Hahnemann Hospital. Liverpool, etc. 
Large 8vo. Pp. 03. Illiistnitcd. 1933. London : John Bale, Sons and Danielsson. 
3s. (id. net. 

Tins is a small handbook on the injection treatment of varices and hamiorrhoids. 
It is well illustrated and gives some practical suggestions as to the methods, drugs, 
and instruments used. It will serve as a cheap and useful guide to the general 
practitioner. 
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The Diagnosis and Treatment of Postural Defects. By ■SViNTiinor -AIodgan Pirrrp;: 
B.S., IM.D., M.A., F.A.C.S., Profc.s.sor of Orthopxdic Surgerv-, Yale University etc • and 
HoiiKtiT .7. II. Kirnoxir, Assistsint Profe.ssor of PliysicarEclucation, Yale University 
Royal Svo. Pp. ISO + xiv, with 108 illustrations. lOS:!. London: Baillierc Tindall 
& Cox. 2;is. net. ’ ‘ 

-Ax account of the jrcrsonal view.s of tlic authors upon posture and upon corrective 
exercises. Tlic latter arc not based upon the Ling system, and for this reason alone 
the book is not likely to be read much in Tingland. Moreover, many of the views 
on posture woidd appear to be based on ]>urc mechanics rather than- on physiological 
pi-inciplcs. ‘Stretch and strengthen' rather than re-education are emphasized. 
Many people fail to realize the value of Ling’s methods because thav have not 
studied them. 


Diseases of the Spinal Cord. By M'ii.i.iams B. Cadwai.adeii, M.D., Professor of Clinical 
Mcurology, University of Pennsylvania Medical School, etc. Royal Svo. Pp. 204 + 
xviii, with 72 illustrations. 19:12. London: Baillierc, Tindall & Cox. 20s. 

Tins book gives an adequate and reasonably compact account of the diseases of 
the spinal cord. It has no definite surgical orientation and therefore does not 
demand detailed review here. To those who are called upon to apply surgical 
methods to corel affections it can be recommended as giving a satisfactory picture 
of spinal neurology. There is a bibliography of 1128 items. 


The Digestive Tract. A Kadlologleal Study of Its Anatomy, Physiology, and 
Pathology. By Ai.rar.n E. Bauci.ay, O.B.E., M.A., M.D., D.M.R.E., Lecturer in 
Medical Radiology, University of Cambridge. Large Svo. Pp. 395 -f xxviii, with 275 
illustrations. 19:1:1. Cambridge: University Press, litis, net. 

This volume is the most com])lete account of the radiographic appearances of the 
gaslro-intestinal tract that has yet been publi.shcd in this country. Mliile the book 
is of special interest to radiologists, for wliom the technical side of the matter 
appears to have been very thoroughly gone into, there are separate sections on the 
anatomy and physiology of the tract, in which the author elaborates his theory of 
the fluidity of the abdominal contents, and in which he shows that the position of 
the stomach varies widely under the inllucncc of various stimuli, even during the 
course of an examination. .Some of our accepted views on the anatomy and 
physiology of the stomach arc bound to be modified by a perusal of this yolumc, 
and it may be that the debt which the surgeon owes to radiolog}" will have to be 
shared in future by his colleagues in the anatomical and physiological schools. 

The book is clearly printed, and the numerous radiograms are finely reproduced. 
The style is fluent and easy, and the author seldom fails to express himself clearly. 
The book, as a whole, must be regarded as the finest contribution so far made by 
radiology in this country to our knowledge of the gastro-intestinal tract. 


Atlante di Chlrm-gia dello Stomaco. By G. Eomi. Large Svo. Pp. 15, with 30 plates. 

1938. Rome : Luigi Pozzi. L. 35. 

This little atlas of the surgery of the stomach is a credit to the Roman publishing 
house of Luigi Pozzi. Lying upon the table, it might well be a portfolio of etchings, 
and indeed the drawings are those of an artist. • • t- n 

A few' anatomical plates sulficc to make clear the points of entry, for in jeo lo 
of anmsthetic fluids, if that method be preferred, and the vascular supply that mus 
be controlled or respected by the operator. One plate displays the sutural me lo 
adapted to gastro-intestinal junctions, and the rest illustrate gastrostomy, gas 
tomy, Finney’s and Rammstedt’s operations, gastro-enterostomy, seveial JP® 
partial gastrectomj', total gastrectomy, and interventions for ^ gf 

and gastrocolic fistula. A separate running commentary elucidates the poi 
the pictures and records the author’s predilections as to details. 
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Koentsenographlc Studies of the Urinary System. By Williaji E. Lower, M.D., 
F.A.C.S., Chief of Department of Urologj', Cleveland Clinic, etc. ; and Bern.vrd H. 
Nichoes, M.D., F.A.C.R., Chief of Department of Roentgenologv-, Cleveland Clinic. 
Imperial 8vo. Pp. 812 -r xviii, with 812 illu-strations. 1933. London : Henry 
Kimpton. 84s. net. 

The rapid advance of urologj' during the la.st few years and in particular the 
development of intravenous pyelograpliy should ensure a welcome for this book. 
Until recently pyelography could only be carried out udth the assistance of surgeons 
who had the necessary experience in cy.stoscopy, but the introduction of uroselcctan 
has brought it within the reach of all who can inject the solution into a vein and 
take skiagrams. The radiology of the urinary tract, however, is not a simple matter ; 
not only are there many essentials in the technique which must be mastered before 
good and reliable results can be obtained, but also the interpretation of these results 
is often difficult and calls for considerable experience. Unless the technique is good 
and the interpretation correct, serious mistakes may be made. 

The first part of this book is devoted to an excellent account of the technique 
of the radiological examination of the various parts of the urinary tract, with a 
brief description of the pathological conditions and abnormalities which may be 
found. The second part contains some 7o0 skiagrams of 443 cases, accompanied 
by a summary of the history and clinical findings, together with an interpretation 
of the skiagrams in each case. Most of the skiagrams arc admirably clear, and their 
value is increased by a pen-and-ink sketch illustrating the main points of intere.st. 
Some of the intravenous pyelograms, however, are ill defined and might with 
advantage be replaced by others in the next edition. 

There are a few errata — ’corpus cavernosa’ on page 11, Tuq^otonic" for Tij'per- 
tonic' on page 55, ’epiploicea' on page Cl, 'blood' for ‘bladder’ on page 702, and 
‘left kidney’ for 'right kidney' on page 800 b. 

This book, witten as it is by a urologist and radiologist in collaboration, should 
prove of great value to those whose experience in urography is not extensive, and 
will be read with profit by all who arc interested in urinaiy surgery. 


BOOK NOTICES. 

[The Edilorifil Commillce acUuowlcdge ii'ilh lliaiihs the rccci/d of the folloxviiig 
volumes. A selection -.eill he made from these for review, precedence being 
given to neic boohs and to those having the greatest interest for our readers.] 

The Thyroid Gland : its Chemistry and Physiology. By Charles Robert H.arrixctox, 
M..\., PhD., F.R.S., Professor of Pathological Chcmisfiy in the University of London. 
Large S VO. Pp. 222 -f- xiv. Illustrated. London: Oxford University Press. 1.5s. net. 

Intracranial Tumours. By PimciVAL Bau.ey, Professor of Surgery, University of Chicago. 
Royal 8vo. Pj). 47.5 xxiv. with 1.55 illustrations and coloured plates. 1933. Londo'n ; 
Ballicre, Tindall & Cox. 3.5s. net. 

Paralysis in Children. By R. G. Gordo.v, M.l)., D.Sc., F.R.C.P. (Ed.), Physician, Bath 
and Wessex Orthopa'dic Hospital, etc. ; and M. Forre.sti;r-Browx, M.D.,"M.S. (Lond.), 
Surgeon, Bath and Wessex Orthopwdic Hospital, etc. Demy 8vo. Pp. ;528 viii. 
witli 110 illustnrtions. 1933. London : Humphrey Milford. 15s. net. 

Surgery of the Stomach and Duodenum. By .1. Siiei.ton Horslev. M.D.. I'..A.C..S.. 
LL.D.. .\ttending Surgeon, St. Elizabeth's Hospital, Richmond, Va. Royal 8vo. 
Pp. 200, with 130 illustrations. 1933. larndon : Henry Kimpton. 3.5s. net. 

Aettnotherapy Technique. .\n outline of indications and methods for the use of modem 
light thempy. With a Foreword by Sir Henry G.vrvArN. .M.D., M.Chir. (Camb.). 
F.R.C.S. Crown Svo. Pp. 184. Sloirgli : The Sollux Publishing Co. Os. net. 

St. George's. 1733-1933. By . 1 . Bi.omfiei.d. O.B.E., M.D. F'cap 4to. Pp. 120, with 
14 plates. 19:i3. Published for St. George's Hosintal by the Medici Society. lAindon. 
.5s. net. 
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SIR GEORGE MAKINS, G.C.M.G., C.B., LL.D. 

H.vkins died on Thursday, Xov. 2, a few hours short of his eightieth birthday. 

He was educated at King’s School. Gloucester, and entered St. Thomas’s 
Hospital ^ledical School in 1871. After qualification he studied at Vienna 
and Halle and worked with Roy at the Brown Institute. He was elected to 
the staff of St. Thomas’s in 1887. He helped Sir William MacCormac in the 
organization of the International Medical Congress in 1881 and was Joint 
treasurer with Sir Dyce Duckworth of that held in 1913. 

He was Consulting Surgeon in the Boer War, and embodied his e.vperi- 
ences in a book which was translated into several languages. In the Great 
War he was again a Consulting Surgeon. In 1917 he came home to be 
President of the Royal College of Surgeons — a position that he filled with 
great distinction. In the same year he went to India to report on the British 
Station Hospitals. 

He was an active member of the British Red Cross and of the Xichtineale 
Fund, Treasurer of the Imperial Cancer Research Fund, Chairman of the 
Distribution Committee of the Hospital Sunday Fund, and Chairman of 
the E.xccutive Committee of the Athena;um. 

These bare details of his life show the diversity of his interests and the 
widespread nature of his influence. !Makins by his work earned for himself 
a fine position in surgery ; but he had a greater success than this in that 
he won the regard and esteem of those around him no matter whether they 
were old or young. His appearance was striking and dignified ; his smile 
was wonderfully attractive. He had a great store of wisdom, often expressed 
in unusual terms which were very apposite. This wisdom concerned not 
only surgery but the everyday things of life. If you went to consult him 
in an anxious and perturbed state of mind, you soon found things resolving 
themselves to their just proportions and your course of action seemed obvious, 
if not agreeable. To be with him gave a sense of peace and securitv. He 
was often late, never in .a hurry, and yet accomplished with case all he had 
set out to do. 

-As a surgeon he was sure, imperturbable, and constructive : friends, 
nurses, and doctors owe him much. The confidence in his judgement can 
VOL. XXI — NO. S3. -5 
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be told by tlie number of eommittees on whicli lie served and where his counsel 
was sought and valued. 

Quite unselfish, quiet in argument, whieh he disliked, he could be vcrv 
firm but was always fair. In matters. affecting himself he was much less 
tenacious, and on occasion gave way to another, though from the amusing 
and tolerant way in whieh he described the retirenicnt one felt that he had 
not altogether had the worst of the encounter. 

In his youth he was rather apart and showed but little aptitude for 
games. At an carh' age he took to fishing and gardening. Later on he 
became a climber, sharing the dangers and delights with Lady Jlakins. He 
was a lover of music and played the 'cello, but flowers were his chief hobby, 
and it was delightful to wander round and hear him talk about them. He 
was fond of company and a charming host, and many will look back with 
genuine pleasure to the hospitality of Lady Itlakins and himself. 

Conversation was !io trouble to him. He had met many folk, and few 
great men in the medical world were unknown to him ; mam' had stayed 
at his house. He had retained kindly memories of these people which he was 
wont to recall in his quiet and distincti^■c A'oicc. He was a man around 
whom stories gather, and the tradition of i\Iakins will long remain at his 
hospital. 

To the very end he remained the same, a humorous, placid, kind, and 
fearless man. A fine life and bravely ended. 




W MAK<N9, 
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PRESENTATION TO THE EDITORIAL SECRETARY. 

At a ^Meeting of the Editorial Committee held on Oet. 12. 1933, reference 
was made to the completion of the 20th volume of the Journal, and the 
occasion was marked by a presentation to Mr. Hey Groves, who has filled 
the office of Editorial Secretary since the founding of the .Tourn'al. 



Lord ^loynihan, in making the presentation, said : — 

“ !Mr. Hey Groves : 

“ This presentation is made to you on behalf of a number of subscribers 
to the British Journal of Surgery in recognition of your invaluable services 
during twenty years as Editorial Secretary. IVc offer you tliis salver and 
cheque as a tribute to your eflieiency and devotion. You were one of those 
in whose mind was conceived the idea of founding in this countrv a journal 
worthy of the contributions to the Art and Science of Surgery which England 
and the British Empire were making. Difliculties were many, and opposition 
and indifference were found in high places. But we were not dismaved. and 
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faith in our venture was fired by this experienee. We neither faltered nor 
wavered, but held steadily to our jnirpose. In earliest days and throut'hout 
twenty years, with the exeeption of one year when you served in the Amiv 
oversea, our activities centred round you. All our plans, all our ambitions, 
all our efforts, found in you a most willing, most competent, and tireless 
worker. Your industry, your wise judgement, your enthusiasm and un- 
wearying tact, have been of value beyond reckoning in maintaining year 
after year our corporate efforts. The doubts and hazards of early years are 
now disjjlaccd by an assured eonfidenee in our work, and hope for the future 
of the .JounX-M. is now secure. 

* Inccrlainties now crown tlicmselvcs assured '. 

" If our .locitN.M. is of value to the world of surgeons, to no man 
can greater credit be given than to you. our faithful, loyal, most diligent 
and trusted Secretary. To-day and by our simple gift we seek with our 
affection to assure you of our cordial recognition of your invaluable help, 
and to say of you and the .Ioi:itx.\i, — 

‘ So long as man can breathe or eyes ean sec 
So long lives this, and this gives life to thee.’ " 
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SOjWE early surgical cases. 

By Sm D’ARCY PO^^'ER, K.B.E., Lontjoy. 


n. THE EDWIN SMITH PAPYRUS. 

{Concluded.) 

Passing from head injuries, the surgeon next describes broken noses, first 
where the cartilage alone is injured, and secondly when the nasal bones are 
fractured. Of traumatic deviation of the septum, he says ; — 

Instructions concerning a lireak in the column of the nose. If thou examinest 
a man having a break in the column of his nose, his nose being disfigured and a 
depression being in it while the swelling that is on it protrudes and he has discharged 
blood from both his nostrils. Thou shouldest say concerning him ; “ One ha%ing 
a break in the column of his nose. .-Vn ailment which I will treat.” 

Thou shouldest cleanse it for him with two plugs of linen. Thou shouldest 
place two plugs of linen saturated with grease in the inside of his two nostrils. 
Thou shouldest put him at his mooring stakes until the swelling is reduced. Thou 
shouldest apply for him stiff rolls of linen by which his nose is held fast. Thou 
shoulde.st treat him afterwards with grease, honey and lint every day until he 
recovers. 
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CARCINOMA OF THE KIDNEY. 

By GBAITAM SIMPSON, 

SKNioii Krnf!j:(>N. iiovAr, hosi-itat., miiiffiki.I). 


SixcK the elassiejil ])a]5cr by Grawitz in 1883. much has been written on the 
diagnosis of renal hy]ierne]diroma and on the vexed question of its pathology ; 
this is jirohably the reason that the interest shown in the other neoplasms 
has suffered from a temporary eclipse. 

A study of the literature ]>roves that, though carcinoma of the kidney 
is recognized as a sullieicntly well defined form of renal growth, its description 
is limited usually to specimens obtained by o])eration or at autopsy, and 
little or no attcinjit is made to distinguish it clinically. 

In a recent text -book on surgical jmthology the author divides renal 
growths into two groups : the hijpcmcphromn or Grmciiz type and the cmlmjoma 
or IVihofi tyj)e, and he states that “ It will be found that the vast majority 
of tumours encountered in actual in-aetiec can be placed in one or other of 
these groups ". In my opinion such a statement is misleading. Whilst it is 
unlikely that many eases of carcinoma of the kidney will come within the 
ken of any general surgeon, recent experience has convinced me that these 
tumours arc far from uncommon : moreover, they may present certain quite 
charaeteristie synqjloms. the recognition of Avliieh is of great importance ; 
otherwise, some j)aticnts will undergo a dangerous and unnecessary operation. 

Before discussing the symjrloms incidental to this form of growth and 
the complications peculiar to it. I will give the history of a case in which 
I was able to make such a diagnosis and to jrredict. with some accuracy, the 
future of the patient. 


CASE REPORT. 


Mrs. H., aged GO. In October. 1930. 1 was asked to sec licr for subacute intcstina 
obstruction ; she Iiad been poorly since June and bad complained of constant se\ere 
pain in the back. , 

She was admitted to a nursing home, where a turpentine enema at once relie\e 
the obstruction, wliich was obviou.sly due to ftecal impaction : a barium enema vas 
then given and the colon shown to be normal. . 

On going more closely into her history, she recalled tliat, some two years e o 
this, she had suffered from a sharp haanaturia which had continued for seACia a> - 
Her medical man was just about to ask me to sec her when the bleedmg cease , 
consultation was cancelled, and the jjatient went away for a holiday. 'c 
never noticed blood in her urine sinec that one occasion. . , 

The distension of the abdomen had now subsided, and I again examine 
but I was unable to feel cither kidney and there was no tenderness in ei le 
The urine M’as clear and contained neither blood nor pus, but there nas 


marked cloud of albumin. from a 

I now ventured to suggest to her doctor tliat this woman nas si n 
carcinoma of the kidney, though which organ was affected I could not sa> , 
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cystoscopy would reveal that one kidney was out of action ; that an X-ray examina- 
tion would demonstrate disease of one or more of the lumbar vertebra; ; and that 
she would become paraplegic and die in a very short time. 

A ehromocystoscopy showed a normal bladder and ureteric orifices ; from the 
right ureter blue appeared in three and a half minutes, but none came from the left 
in fifteen minutes. The X-rays showed caries of the body of the first lumbar vertebra 
with partial collapse {Figs. 265, 260). The pain in the patient's back continued to 
be so terrible that it was with difficulty controlled by morphia ; she rapidly went 
downhill, soon beeame unable to move her legs, and died six weeks after I first 
saw her. 

I obtained consent for an autopsy, and the illustration {Fig. 207) represents the 
left kidney and part of the dorsal and lumbar spine. The kidney, though almost 
entirely replaced by gron-tb, is hardly larger than normal ; it measures 4-1 in. 
(11-4 cm.) in length and 21- in. (0-3 cm.) in breadth ; very small portions of the 
kidney can still be made out at the lower pole and on the outer side. 




Figs, 205. 2fiC.— Showing caries of bod.v of first lumbar -vertebra and partial collapse. 


.-Vround the pedicle is a mass of firm fibro-fatty tissue in which the renal pelvis 
is buried and cannot be seen ; in this mass is included the adrenal, which is also 
infiltrated with grorvth ; this fibro-fatty mass extended to the side of the vertebral 
body, but was not firmly adherent to it. 

The body of the 1st lumbar vertebra is largely replaced by growth ; at this 
level the spinal column was quite soft and could be freely bent ; as a result of this 
softening the intervertebral discs above and below had been pressed together. 
There were also some deposits in the body of the 2nd lumbar vertebra. 

Sections were cut of the left kidney {Fig. 268) and of the body of the 1st lumbar 
vertebra {Fig. 269). and they show that the growth is a tj-pical infiltrating carci- 
noma. There is no attempt at the formation of tubules, but in various places the 
arrangement of tlic cells and their staining reactions strikingly recall the structure 
of a carcinoma of the bladder ; possiljly this tumour started in the transitional 
cpilhelium of the pelvis or caliccs. 

REMARKS ON THE DIAGNOSIS AND PATHOLOGY. 

During the last five years three similar eases have come under my care, 
and in each of thenx the clinical picture was so striking as to be quite 
characteristic ; - 
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sonic of tile mocTcrn patliologists. There can be no doubt that, from a stucl}- 
of their minute strueturc, it is impossible to draiv an}- absolute line between 
them ; in otlicr words, the Grawitz tumour does not ‘breed true’. Never- 
theless, in spite of the dillieulty in distinguisliing them microscopically, I 
consider that an attempt should be made to keep the old nomenclature. 

The Graivitz tumour can be recognized clinically and b}- naked-eve 
c.xamination ; it has a eharacterislie colour, it is at some stage of its growth 
cncajisulatcd, and, if diagnosed early, gives an occasional brilliant surgical 
success. The infiltrating carcinoma also has its characteristic mode of growth, 





i 



Fig. 270 , — Showing mvnsiou of right half of 1st lumbnr vertebra. 


shows no sign of encapsulation at any period of its existence, and is much 

more fatal. e i i ir'n ■ 

Great emphasis has of late been laid on the importance of liccma • ' y 

the vital necessity of considering this as a symptom and not as a 
fully supported by these cases. In every one of these patients ooc m 
urine was the first sign of there being anything amiss ; usua } i 
appeared a long time before I saiv the patient and had never recurre . 

The pai7i is very intense, and is generally referred to the nm ar > 
in one case it rvas feit also in the course of the external cutaneous pe 
the thigh. In only one of my cases was it felt in the lom as ue 
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back. Since it is not felt along the nerves of the lumbar plexus it is unlikely 
that it is caused by compression of these nerves in the spinal foramina. It 
may be compared to the jmin -which accompanies compression fractures of 
the vertebrc'c or to tliat complained of by jjatients with carcinoma of the 
breast who are the subject of secondary deposits in the spine. It is a curious 
fact that the erosion of the vertebral bodies with subsequent collapse due 
to tuberculosis is not associated with much local pain, though a Uq^ical girdle 
pain may be present. 

The most striking finding in this group of cases was the constant presence 
of collapse of one or more of the vertebral bodies ; in each case this was shown 
by the X-rays ; in the 1st lumbar in two cases and in the 2nd and 3rd in the 
others. The strict localization to the three upper lumbar vertebra: suggests a 
local spread, presumably through the lymphatics. This view is supported 
by a ease published by Professor .John Fraser, of Edinburgh, to whose courtesy 
I am indebted for permission to reproduce Fig. 270. In this case, also one of 
carcinoma of the kidney, only that half of the vertebral body is affected 
which is on the side of the growth. 

Another noticeable feature is the early onset of a profound cachexia ; this 
has been mentioned by Israel as characteristic of renal carcinoma. 

TREATMENT. 

At this stage of the disease attempts to relieve the terrible pain in the 
back seem to be the only indication ; one patient required 6 gr. of morphia 
in the twenty-four hours to make life at all tolerable. What is to be done 
in the future for these unhappy indiriduals ? 

In a recent speech Sir Buckstone Brown said that Nature’s method was 
“ a word and a blow ”, and it would be hard to find a more apt example than 
the mode of onset of this disease : the word of warning, the sjTnptomless 
hffimaturia, followed months or years later by the pain in the back which 
makes the diagnosis simple and treatment hopeless. 

If, as it seems to me, the one hope lies in earlier diagnosis, our students 
should be taught to look on hsematuria as a surgical emergency. If this were 
done and such patients sent at once to a nursing home or a hospital for 
immediate cystoscopy, we might occasionally come across a carcinoma of the 
kidney in time for a successful operation. At the present time nephrectomy 
for such tumours does little more than enrich the local pathological museum. 

Unfortunately the hematuria precedes the pain and it may be difficult 
to persuade the patient to submit to the inconvenience of a cystoscopy. In 
some cases, owing to delay in getting a bed, the bleeding has stopped before 
the patient is admitted, and cither a cystoscopy is refused or it is impossible 
to tell from which side the bleeding came. 

Great hopes have been raised by the advent of pyelography and its more 
recent developments, but I doubt whether the original method of ‘infusion 
pyelography’ will be of much help in early cases of this disease. Even in 
advanced cases there is little deformity of the kidney and its pelvis, and it is 
common knowledge that the pelvis and caliccs of normal kidneys show great 
variation in outline. Not only so. but the taking of bilateral pvclograms 
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iiiul tlic coinpnrisoii of tlie suspected kidney witli that of the opposite side 
may mislead, for, in my cxjieriencc. the arrangement of the pelvds and calices 
is not always symmetrical. If to this we add the possible presenee of filling 
defects due to blood-clot and the effects of over- and nnder-distension, I feel 
I am jnslified in my pessimism. 

There is. however, a brighter side to the picture ; the use of uroseleetan, 
‘excretion nrograidiy’, though it may fail to demonstrate the form of the 
jielvis and calices, almost certainly is an indicator of the function of the 
kidney. In a recent paper on this subject. j\Ir. Henry Wade, of Edinburgh, 
asserts that, whilst the infusion method may fail to help in the diagnosis of 
this form of growth, the excretion method may show an entire absence of 
shadow. I have not yet had the opportunity of confirming his observations, 
but they seem to me to be the most hopeful yet made on the diagnosis of 
this disease. 

I feci that this is a real advance, for there are many patients, especially 
men, who wo\dd consent to an intravenous injection but would object to a 
cystoscopy which might be prolonged and might have to be repeated. Then 
again the injection can be made In' a resident and docs not demand the skill 
necessary for cystoscopy. 

Even if the patient has been cystoscoped at once and the bleeding traced 
to one kidney, our difiicultics arc not at an end, for a surgical problem of some 
delicacy arises when the suspected kidney is exposed on the loin and is found 
to look and to feel ijerfcclly normal. 

There can be no doubt that, if such an organ is stripped of its capsule, 
or if it is fixed in the Join, or if it is simjrly returned to its original site, a 
certain number of these cases cease to bleed and are reported to be in good 
health many years later. I have not adopted this line of treatment, for I 
felt that, sooner or later. I should in this way miss a ease of early tumour. 

Another method is to split the kidney longitudinally and e.xamine the 
cut surfaces and the ]ielvis and calices ; they can be inspected quite efficiently 
if the renal pedicle is compressed. After exploring a good many kidneys 
in this way I gave it up because I consider there are three grave disadvantages. 

1. The first and greatest is that, in spite of careful suture of the tuo 
halves, I have had several instances of very severe hmmorrhage a few days 
later, and this has occurred notwithstanding the fact that, at the subsequent 
nephrectomy, the sutures were still holding. 

2. The second is that such a kidney after a secondary removal may s lo'i 
numerous large infarcts — a proof that the blood-supply has been serious j, 
interfered with. I feel doubtful whether such damaged organs are o nnici 

use afterwards. t r n 

3. The last is that one might replace a kidney which was the sea o a 

early growth ; even the hcmisection shows only two surfaces, anc a 
tumour to one or other side of the plane of section might concena } 
missed by the most careful of surgeons. ^ 

Still another and more radical procedure is to do a Vj-q. 

to this course I have been driven by the rule that I have ^ 

myself that “ more ean sometimes be learnt of the pathology o a 'i 
the examination of its separated urine than by' its exposure on ic 
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Perhaps the best examjile of this is the early tuberculous kidney, which looks 
normal when exposed at operation but the urine from which has been found 
to contain pus and tubercle bacilli. 

jNIy practice for some years has been to remove the kidney, have it 
hardened, and to open it and have it examined some weeks later. In this 
way I have met with some interesting findings— a nsE^ms of a papilla and verv’ 
early tubercle of one papilla. iMy colleague, Mr. J. C. Anderson, has recently 
published in this .Iourx.\l an example of a tiny papilloma of a papilla which 
gave rise to sharp bleeding. The following is a still more striking case : — 

In October, 1930. a man aged 
37 was admitted under my care for 
hsmaturia of two weeks' duration : 
liis only other complaint was of 
pain in the left iliac fossa which 
was felt on passing water. 

He looked quite healthy and 
nothing abnormal was found on 
examination except the bleeding, 
which was traced to the right 
kidney. This was removed ; it 
looked normal, but the pelvis and 
ureter were distended with blood. 

On cutting into the kidney 
the uppermost calix was found to 
be full of blood and the two 
highest papilla: had a peculiar 
velvety appearance. Seetions were 
cut of these papilla: and they show 
a curious change in the tissue 
immediately under their tips ; the 
accompanying illustration (Fig. 

271) shows that they closely resem- 
ble a section of h\'pemepliroma. Fic. 271.— Section of papilla. 

The change was limited to the two 

upper papilla: and was not present in the papilla just below. 

I hesitate to call this a ease of very early tumour, for the ehanges are 
slight and confined to so small a part of the organ ; moreover. Dr. Harold 
E. Harding very kindly studied the sections for me and his report (which 
is given at the end of this paper) is definitely against the i-iew that these 
ehanges are neoplastic. 

Xcverthelcss. in spite of the dubious nature of the lesion, the bleeding 
was severe, and I feel that I was justified in my ehoiee of treatment ; I am 
confident that many surgeons, on looking at this section, would feel little 
doubt that it was from a h\-pernephroma. It is hardly necessarj- to add 
that the patient is alive and quite well. 

Leaving aside for the moment the question whether nephrectomy for 
symptomless luematuria is a sound form of treatment, I must admit that 
there are some tumours of the kidney which are perfectly hopeless in the 
present state of our knowledge. The following case is an e.xamplc ; — 

Boy. aged 17. admitted to the Shcllicld Royal Hospital for h.x-maturia of onlv 
three days' duration : be bad bad no previous symptoms and looked to be in perfect 
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Iicalth. TIic blectliiiR was traced to the left kidney, and this was removed four davs 
later ; the pelvis and the lower pole were noticed to be unusually adherent ; othA 
wise the orffan looked quite normal. (/'//;'. 272.) 

Tlic kidney was hardened, and when it was cut across a cyst was found in the 
lower pole contiumng blood and clot ; projecting into its cavity was a polj'pus, the 
size of a cherry-stone ; a section of this showed spindle-celled sarcoma. 

The growth recurred in silii within six months, and on readmission of the patient 
was found to be inoperable ; it .sjiread with frightful rapidity until it filled half the 

abdominal ca\dty, caused the most intense suffering, 
and destroyed the patient in a few weeks. 

'J’his rapid recurrence was the more surprising 
as the kidney had been removed intact and only cut 
open .some Avecks later, so that the question of the 
soiling of the wound Avith tumour cells can hardly 
be entertained. 

Such a lamentable result after remoA-al of 
a tumour only four clays after the first symptom 
makes one Avonder Avhether avc are justified in 
, telling the jiuhlic that the cure of cancer is only 
^ 'V c]ucstion of early diagnosis. 

it.jA L, there is another side to the question 

li ' p- of nephrectomy for symptoinicss hmmaturia : 

I luiA'c to admit that, on scA'eral occasions, I 
liaA'c rcmoA’cd such kidneys and that nothing 
abnormal has been found after the most careful 
examination to account for the heematuria. 

On the Avhole, my experience in the search 
for early kidney tumours has been disappointing. 
I luiA’c removed some kidneys Avhich might pre- 
sumably luiA'c stojipcd bleeding and not given 
any future trouble. I haA'e remoA’ed a kidney 
scA'cn days after the first bleeding and the 
patient Avas dead of a sarcoma in six months. 
The tumours I haA'e found haA'c been mostly 
innocent and might perhaps has'c been cured by less radical methods than 
nephrectomy, and the one case in AA'hich I thought I had discoA'ered an 
early' hy'pcrnejjhroma is not considered by the pathologist to be neoplastic 
at all. 

NcA'crthelcss, I haA'e thought it Avorth Avhile to record my' experience, 
if only' to direct the attention of other surgeons to this A'ery' difficult an 
unsatisfactory' problem. 



Fig. 272. -Sarcoma of kidney. 


HISTOLOGICAL REPORT. 

By ILakold E. Hakding. 

The cells of the collecting tubxdcs are large and columnar. The 
nuclei are rather darkly' staining ; most of them have a single nuc eo us 
a dense reticulum ; they are nearer to the basement membrane t lan 
margin of the cell. 
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The cytoplasm is extremely thin, so that a well-marked cell membrane 
appears to enclose a space very imperfectly filled wth a little finely granular 
cytoplasm, and in which the nucleus has no visible means of suj)port. The 
appearance of these cells is not unlike that of the so-called ' h\'pemephroma ’. 
Obviously a large proportion of the cell content has been dissolved out in 
preparation of the section. 

These appearances are most marked at the inner surface of the renal 
pyramid, but can be traced inwards for at least a quarter of an inch, the 
cells becoming rather less columnar and more cubical. 

In most cases the tubrdes have only a single layer of epithelium, but 
cutting on th.e slant at places gives a layered appearance. In the largest 
tubules, however, the epithelium becomes two or three cells thick and there 
is a notable tendency for papillary projection into the lumen of the tubule. 
In every case the cells of the collecting tubules arc confined within their 
basal membrane. 

I do not consider the condition to be neoplastic. 


\oi. \\i —NO S3. 
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RIGHT PARADUODENAL HERNIA. 

Bv A. C. IIALLIWELL. 

sriioKON, .ii:r.ki:v oi:xi:ral iio‘'PItal. 

TiiEiiE arc two tyjics of licrnia into peritoneal fossic in the neighbourhood of 
the duodenojejunal llcxure. the right and the left jiaraduodenal. Of these, 
the former is by far the rarer, only 3.5 eases having been recorded, whereas 
there arc 105 eases of the left jiaraduodenal hernia in the literature. Of the 
n peritoneal fossic in this region deseribed by Lord ^Ioynihan,i only 2 or 
possibly !} arc of surgical imiiortancc. These arc : — 

1. Lrft Paraduodenal Fossa of Landzcrl. — This is situated on the left side 
of the duodenojejunal fle.xurc. and the orifice looks towards the right. It is 
a pouch of peritoneum pushed beneath the inferior mesenteric vein, which 
consequently lies in its right free margin, and a hernia in this fossa is known 
as a ‘left paraduodenal’ hernia. 

2. llighi Mcscntcrico-pariclal Fossa of Waldcijcr. — This is situated below 
the duodenum and is bounded in front by the mesentery of the jejunum. 
Its orifice looks towards the left, and the superior mesenteric artery lies 
in its left free margin. I\Ioynihan, writing in inoc. stated that he had only 
met with a distinct fossa in adidts on three occasions, but in seventeen 
embryos of less than five or six months he noticed six fossre. It is believed 
that the majority of eases of right paraduodenal hernia are in connection 
with this fossa. 

3. Inferior Duodenal Fossa of Treitz. — Ivlob. who first described right 
liaraduodcnal hernia in ISOl. believed that the hernia entered the inferior 
duodenal fossa, which lies at the left side of the termination of the duodenum, 
and progressed towards the right by peeling back the superior peritoneal 
margin until the siqjerior mesenteric artery is reached. This would produce 
a typical right paraduodenal hernia. Nagel- considers that some of these 
herniaj probably do arise in this way, although the majority are in connection 
with the mcscntcrico-parictal fossa. The inferior duodenal fossa is common, 
being found in CO to 70 per cent of cases. 

Moynihan states that the following conditions are invariablj' present in 
right duodenal hernia : (1) The .sac occupies, at any rate at first, the iigi 
half of the abdomen, lying behind the ascending and transverse mesoco on , 
(2) The orifice is situated behind and to the left of the sae ; (3) In the antenor 
margin of the sac is cither the superior mesenteric artery or its contmua loi , 
the ileocolic artery. In the case described below these three conditions ver 

present. . . , , . VoctcI- 

The literature on this A'ariety of duodenal hernia rvas revienec } ‘ e 

and again by F. R. Brown, » who summarized the 32 cases recorded to 
date. In 1929 Tayloi-* added 2 more and described tbe first case 
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diagnosed before operation or necropsy. A fiirtlier case ivas reported by 
Dowdle^ in 1932. Of these 35 cases, IS were operated upon, the remaining 
17 being found at necropsy. Tlicrc liavc been only 7 reco\-cries from the 
operation. 


CASE REPORT. 

.-V. J., a man aged 38, rvas admitted to the .Jersey Dispensary and Infirmarj" 
in Hay, 1932, with twelve months' history of pain across the lower abdomen. 
The pain was colicky in nature and was brought on hy food, appearing usually 
about half an hour after meals. .At the beginning of his illness there were days 
of complete freedom from pain, even as long as two weeks, but during the two 
or three months previous to admission it occurred after every meal and lasted 



Fig, 273,~-X-my appenronce immediatoly after meal. 


till he vomited, after which the pain was relieved. His appetite was good, but he 
was afraid to eat. 

On Ex.vmin.vtion. — The patient appeared well nourished. Tliere was slight 
abdominal distension, and in the upper left quadrant visible peristalsis was noted. 
X-ray examination showed dilated coils of small intestine bunched together, chieflv 
on the right side of the abdomen {Figs. 273-277). 

Di.sgxosts. — .\ diagnosis was made of chronic small intestine obstruction, 
probably retroperitoneal hernia. .After the operation, when the films were com- 
pared with those published by Taylor* in the Bnirisit .Toltix.m. of SinoiiiiY. it 
was felt that the diaunosis should have been made more acoiratelv. 
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OpKit.vTiON.— 'J'Jic alKloiiiei) was opcncf] ))y a i-iglit paramedian incision and 
revealed tlie condition shown in tlie drawing {Fig. 278). There appeared to he 
three large loo])s or coils of bowel and no .small intestine visible anywhere. These 
coils overlajjped the ascending and descending colon. The membrane covering the 
loops was moderately thick, and althongh the individual coils of small intestine 
could be seen through, they were not as clear as appears in Fig. 278. We were 
obviously dealing with a retroiicritoncal hernia, and the origin was found in the 
neighbourhood of the duodenojejunal (Icxiire. The mouth of the sac looked towards 
the left, and over it the superior mesenteric artery could be felt. An attempt was 



KH!. iTS. -C'oiulilioii fomiil nt ojicratioii. 

made to withdraw the bowel, but this was found to be impossible owing to adhesion 
of the entering and returning loops at the mouth of the sac ; consequently an opening 
was made into the front of the .sac to investigate the condition inside. There 
was only one layer of peritoneum, and the serous coat of the bowel was completely 
adherent to the wall of the sac. It could be jicelcd off without dilliculty, hut left 
an intestine devoid of its serous coat ; consequently the hole made in the sac was 
closed. The neck of the sac was examined again and divided on its inferior 
aspect, freeing the entering and returning loojis as far as possible, after which the 
abdomen was closed. ... 

.Sl'hskquk.vt Pkogukss. — There rvas a good deal of post-operatii'e voniiting, 
and for a few days it appeared as if the chronic obstruction had been converted in o 
an acute one. Finally, however, the jiaticnt made a good recovery, and nine nion is 
later ivas rciiortcd as at work and free from symptoms. 


COMMENTARY. 

Although the ])aticnt cannot be considered eured, he has been 
of liis symptoms by division of the neck of the sac, and indeed it is (> 
to see wliat else was possible. Brown was able to turn the sac insi e oim 
ligature it at the neck, and remove it. In this case there was no sac anc ^^ 
was not a true herniation. The obvious suggc.stion is that mtes lue 
burst through the wall of a small sac and had insinuated j.,, 

posterior parietal peritoneum. But there arc many objections to us 
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and these have been clearly stated by Edmund Andrews,® who maintains that 
the term ‘duodenal hernia’ is a misnomer and that the condition is a “con- 
genital anomaly due to imprisonment of the small intestine beneath the 
mesentery of the developing colon His arguments are convincing and 
well bear repetition. It is difficult to imagine a force which will continue 
to act until all the small intestine has been segregated into a sac. leardng the 
abdominal cardty empty. There are many similar folds and fossa; in the 
peritoneal cavity, some of which are larger than the duodenal fossa;, and are 
practically never the site of a hernia. The herniated viscus is always small 
intestine, and practically the whole of the small intestine : the presence of 
omentum has never been reported. Finally a case of total hernia has been 
reported by Vogt in a new-born infant (left duodenal). 

The case reported above is consistent ndth an embryological explanation. 

I am indebted to Dr. Stamberg. Honorary Radiologist to the .Jersey 
Dispensary and Infirmary', for the series of X-ray photograjrhs. 
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TWO CASES OF OSSIFICATION IN THE INTERNAL 
SEMILUNAR CARTILAGE.' 

By II. .lACK.SOX BURROWS. 

st. H.iirTHOi.o.vuu Vs iro^.riTAL. 

Tiik followinfj two ciiscs sccin to he of interest as examples of a raritv and 
as bearing on tlie problem of the metaj^lastie form.-ition of bone. 

CASE REPORTS. 

Caac 1. 'F. R.. Eastern produce iiierclianl. aged tlii. Two and a Jialf years 
in-eviously tlie jjatient was running at Rugby football, and as his weight came on 
the right foot this slipjjcd inwards. lie felt a sudden pain internal to the right 
patella, and was unable to continue the game. The knee became swollen about 
six hours later, and his activities were limited for three or four days, after which 

—rri 



Fic. 27il . — Case 1. Skiugrnms showing opnqiio body in joint. 

the Joint felt jrerfcetly recovered. Subsequently, however, the symptoms leturn 
on six or seven occasions. At no time did locking occur. . 

The only physical sign at the time of examination was slight tenderness 

joint line internal to the patella. , , ■ • tbn nostero- 

X-ray photographs (Fig. 279) showed an opaque body lying m j 

internal part of the joint. 


« From the Orthopa;dic Depai-tment. St. Bartholomew's Hospital, 
Laboratory, Royal College of Surgeons of England. 


and the Cytological 
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A diagnosis of loose body (probably due to osteochondritis dissecans) -was made. 

Operation". — T he joint was explored by the postero-intemal route. It was 
found that the posterior horn of the internal semilunar cartilage Mas absent, the 
latter ending posteriorly in a club-shaped extremity 
Mhich Mas 1 cm. broad and i cm. thick, continuous 
in front M’ith the remainder of the cartilage, but 
otherMisc quite free. It was faceted beloM- by the 
articular surface of the head of the tibia, was bony 
hard, and had a pale pink tint M-hich contrasted 
M-ith the rest of the meniscus, -An antero-intemal 
incision M-as then made and the M’hole cartilase 
removed in one piece : the anterior portion shoM'ed 
no abnormality. 

Subsequent examination of tlic specimen {Fig. 

280) confirmed the above description. The histoIogA' 
is detailed later. 

Case 2. — B. tv., clerk, aged 19. Five years 
previously the patient had been kicked behind the 
right knee at football. He continued the game, but 
afterM-ards noticed stiffness, and sM-elling oceurred 
M'hich lasted about a month. Subsequently at foot- 
ball or at other times, M-hen he turned innards on 
the right leg, there would be a sudden pain in the 
postero-external part of the joint M-hich Mould let Specimen viewed from above, 
him doM-n. This M-ould be followed by aching pain 

lasting for a period of one to three days. There M-as never any locking. 

No physical signs M-ere present at the time of examination except a click of 
uncertain origin in the postero-external part of each knee on extension after full 
flexion. 



Fit.. 2SI. — CoKf: ‘2. Skia'^amN opaque bofly in joint. 

Skiagrams (Fig. 2S1) shoMcd an ojiaquc body lying in the poAcro-intcrnal p-art 
of the joint, and a like condition at re-examination four Mccks later after >-plintin<; 
prior to operation. 
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A tlia^rtiosis of )oo‘.c Ijocly (probably rliic to ostcoclioiulritis dissecans) was made. 

Oi’i:i!.\TioN'. — Tlie Joint was o])cncd l)y a i)osleio-intcrnal incision. The condi- 
tion ofalTair.s was similar to that fonnd in Cane 1, excejit that the aljrupt termination 
of flic eartila<rc consisted of two jiarls : (1) A liard, club-like, smooth nodule similar 
to that fonnd in CV/.sr 1 (cxcei)t in being faceted above instead of below) ; and 



I'u.. CVr'C ‘J. Sj>(‘riin<*n >InA\ing (a) superior, nntl (^) inferior surface. 

(2) A ragged tag of librocartilagc which lay below and slightly internal to the nodule 
and was separated from it by an irregular split (Fig. 2S2). As much of the cartilage 
was romox'cd as was jiossiblc without making a further incision. About the anterior 
third remained. 

TIic findings at o])eration were confirmed by subsequent examination of the 
specimen. 


HISTOLOGICAL EXAMINATION OF THE SPECIMENS. 

Histological examination in CV/.sr 1 showed tliat tlie liard nodule con- 
tained bone {Fig. 2.S;5). The fibrocartilagc immediately surrounding this is 



Pig. iSS.—Case 1. Section of specimen. Note spongy bone above nnd to the left. 

(Zenker's fixative ; Elirlicli’s Jia'mntox.vlin nnd eosin.) (X o.) 

in places clearly demarcated from the trabecultc ; in other parts there is sonie 
tendency to a blending or transition. It shows jjatclics of caeiiCc 
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its cells are increased in number and ln-]5ertrophied. ^lany of them are 
surrounded by chondrin-balls. Wiile this tissue retains the essential charac- 
ters of fibrocartilage. its appearance approximates to that of hyaline cartilage. 
The portion immediately contiguous to the main nodule of bone contains 
spaces occupied by loose connective tissue and blood-vessels {Fig. 2S4). Some 


FifJ- iIS4 . — Case 1. JSection of 
specimen to show the area ad- 
jacent to the main nodule of 
bone. Xote the tendency for the 
early bone to form round the 
fibrovascular spaces which have 
appeared in the h\*perplastio 
cartilage. (Zenker's fixative ; 
Mallory's triple stain.) ( ' 35.) 



of these are surrounded or partly surrounded by a thin lamella of bone. 
Osteoelasts are inconspicuous. The sections suggest that the proeess of bone 
formation is as follows : — 

1. Hjiierplasia of the fibrocartilage. with deposition of calcium ; the 
cells multiply and enlarge and the proportion of matrix to fibres increases. 

2. Replacement of areas of cartilage by loose vascular connective tissue. 
.3. Formation of true bone in the walls of the cavities so formed. 



Fn.. — Ca^e 2. Section of specimen. 

(Zenker's fixative ; Mallory's triple stain.) 
( 0 -) 


The apiiearancc-, in Case 2 {Fig. 2.Sj) resemble those in Case f in that 
the fibrocartilage contiguous to the bone has undergone hvpcrj^lasia. TIicv 
differ in the following particulars. Vascular connective-tissue s])aces are 
relatively tilisenl from the zone of hyperplastic cartilage. In )iarts the cells 



408 THE BRITISH JOURNAL OF SURGERY 

arc ])articularly numerous and may tend to l)ccomc arranged in rows at riidit 
angles to tlic zone of ossification (7wg. 280). TIic nodule of bone contains 



I'fO ' 2 SV ,, — Case '2. .Sf’ft ion of specimen to thou- 
nil urea m-Ijcto the mirnerous cells of the hyper- 
plnstie enrtihijro have heroine arranged in rows at 
liiilit angles to the /one of ossification. (Zenker’s 
iixative : ^Inllory’s triple stain.) (x V-O.) 


several small islands of hyaline cartilage (Fig. 287),. and there is a thin shell 
of this overlying a part of the .surface. 


Kio. 287.— CV/.<c 2. Section 
of spceiinen to show islands of 
hyaline cartilage. Note the 
libroiis appcjirance typical ol 
young bone. (Zenker’s fixative; 
safranin and picro-indigo-car 
mine.) (X liO.) 



COMMENTS. 

Clearly considerable caution must be exercised in dra-^'ing conclusion 

from only two cases. ^ ^ 

Symptoms, Diagnosis, and Treatment. — Both patients i .] 

who had received an injury at football a few years preyousj . ^ 

been troubled by a ]-eturn of symptoms from time to time, V'i i ‘‘ 
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complete recovery in the intervals. Locking had been absent. X-rays showed 
an opaque bodv of about the same size in about the same {position in each 
instance. 

These points might assist a correct pre-operative diagnosis on another 
occasion, and might be thought to justify an initial antero-internal incision, 
tlnough which all that is required could be done. It would be much safer, 
however, as such a diagnosis must always be a tentative one. to proceed 
in the manner customary for a loose body in the situation named. 
Illiether an antero-internal incision shoidd subsequently be made and the 
anterior part of the cartilage removed is a matter of opinion. As yet. it 
is too soon to know whether the fact tliat this step was omitted in C«sr 2 
will give rise to trouble. Personally I should prefer to do the more com- 
plete operation. 

Pathology. — The possibility that a preceding congenital abnormality Avas 
present cannot be denied. 

That the condition is in jiart. if not wholly, traumatic is suggested by 
the history and supported by the fact that the second specimen showed all 
the appearances typical of an old split ; both showed histological evidence 
of osteogenic activity, which would be improbable if the bone had dated 
from early life. 

If the condition is wholly traumatic, the bony nodule in each case must 
be metaplastic. From the description of the histological appearances in 
Case 1 it is clear that in this instance there is a close resemblance between 
the process of metaplastic bone formation in fibrocartilage and the normal 
process of ossification in hyaline cartilage. Case 2 also is consistent with this, 
though giving a less complete picture. The islands of hyaline cartilage in 
this case may be compared wth those sometimes found in heterotopic mem- 
brane bone. They differ from the residual cartilage found in areas of recently 
formed enchondral bone and cannot necessarily be regarded as a stage in 
the change from fibrocartilage to bone. 

The i^resent example of metapiastic bone formation is particularly inter- 
esting because it is enchondral. 3Iost cxamjrles which have received study 
have represented ossification of the membrane t\q)e. 

From histological considerations it would seem that the crucial event is 
the hyperplasia of the fibrocartilage. In embryonic skeletal rudiments the 
onset of ossification is preceded by the appearance, in portions of the hvaline 
cartilage, of the large-celled variety with the formation of phosphoric esterase.^ 
The present specimens were not tested for this, but it is difficult to escape 
from the histological analogy. 

Some of the histological appearances in this ease of enchondral meta- 
jdasia arc consistent with Greig's- amplification of the theory or hvpothesis 
of Leriche and Policard.- whereby the metaplastic formation of membrane 
bone is believed to result from the revascularization of a region of calcium 
excess. .Vccording to this view, the original injury would cause tissue- 
death and consequent calcification, and the- irritation exercised bv the 
calcium, or in this instance by repeated trauma, would bring about revas- 
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SUMMARY. 

'J’wo (•;iscs of ossiliciilioii in the infernni scinilimar cartilage arc reported, 
and llie lindings are discussed hrielly : (1) J-’rom the clinical point of view; 
(2) From the ])at hologieal point of view, with special reference to recent 
work on osteogenesis. 

I have to thanh Mr. Idhnslie for his kind permission to ])ublish these 
eases and for his eneonrageinent. 'I’he drawings and ])hotograplis are by 
Mr. .Steward, and the histological preparations hv Miss (dasseoek. 
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THE FALLACY OF EXPECTANT TREATMENT IN 
ACUTE APPENDICITIS. 

II. C. W.MIDLKWOIITII Nl'TT.M.I.. 

itox. vrr.(ii;os to orT-i-.\Tii:XT'. i ivnimioi. iiov m. isiiiiMitts. 

The relative advantages of delayed and immediate oiieration in acute 
appendicitis have been so freely discussed during the ])as( few years that 
the subject is becoming wearisome. In si)ite of this we ap])car to be as 
far from a general agreement as ever. On the whole, recent te.\t-bool<s 
favour the delayed operation. *“■ 'pijp question cannot remain unsettled. 

Whether the advocates of immediate operation :ire justilied or not. it e;in 
be shown that expectant treatment is based on error and is impracticable 
c.xcept in fully-staffed hospitals. 

While all are agreed on immediate operation in the early or imperforated 
appendix, the real crux of the question is the advisability of operating on 
the case seen after forty-eight hours, with or without a ])alpable mass. 


Table I. — Moiitai.itv ok Ornu.vnox ox Tin; DiKn;ui;NT D.ws ok .\tt.\ck' 

(McXeill Love). 
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It is sljtlcd that “ sur^riciil intc-rfcTcncc ai^jicars to be ])articularlv dan-rgr- 
ous dnriiijr the tliird to /iftli days iiicliisi\-e. Diiriiin: tin’s period natural 
iinnnmity to iiileetioii is e.vlni listed and acquired immunity has not 3 ’et been 
established— that is. tlie patient is in a •nc<'ative phase This statement 
appears to <rain support I’roin Tahir I pnblislied by 3IcXcill Lover of which 
lie says ; 'J'liis table emphasizes tlie accepted fact that operations from the 
third to tlie lifth day carry a hi<,di mortality. The mortality of operations on 
the lirst day is almost lUTdLible (M per cent), on the second day it is appre- 
ciable (‘J-S per cent), from the tliird l<» the fifth day it is lamentable, being 
]()■!} jier cent lor this period. Alter t he lift h flay we find the mortality dwindles 
as the diirafioii of history len<;t liens." 

Tfih/r 11. — foMCAUi^oN or .Mokt.m.itv .\xn .Am: 

(MrXi'ill Love). 



A ^■cry serious objection to this table is the absence of the ages of the 
patients. It is admitted by the advocates of the delayed oireration that it 
is not suitable for children or the aged. Fortunately we are able to correct 
this tabic for age jreriods by reference to another table in the same paper 


giving the comparison of mortality and age {Table II). 

It is ei'ident that, if the majority of the patients dying of local or genera 
jicritonitis or abscess within the period 3rd to 5th day inclusive falls in le 
age groups 0-10, 11-20. and over 50, one would e.vpect a much higier 
mortality. These figures ha^'c been surrounded by a thick line in the ta es, 
but for the sake of greater clearness the totals are brought togctier 1 ^^ 
Table III, where it is shown that the great majoritj" of these *^®**j' 
in the most vulnerable age groups. It must also be borne in mine * ^ ^ 
are the very cases which are more likelj’ to reach this period, because c laoH 
is admittedly more difficult in children and older people. favour 

From this it follows that the argument, based on these figures, m 
of delayed operation when a patient is seen after the first forty-eigi 
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is entirely fallaeions. It may ire noted liere liiaf my fii;iires sliow no increased 
mortality -vvithin the Urd to olh day period. Xor is there. a])art from these 
figures, any lithological evidence whatsoever that the patient is in a ’negiitive 
phase' (hiring this period. 


Tahir HI* 



I/M Al. 
UiiitrroNiTi.- 

AI*.*t 

ur.vrHM. 

riiirrrovm- 

Total dcatlis (Table I) 

33 

17 

■i:> 

IJcalbs .'Ird to 5tli day inclu- 
"sivc (Table I) 

23 

13 

32 

Total deaths ajre "roiijis 0-10, 
11-20. over .^0 (Table IF) 

1!) 

12 

3!) 


■' Fi£ly-fiv(' cn'fia, inrliitlm? S «lcatlH. aft* mi«-'incr from Tablf I , jire~tjma!ily lioraU'f tljo 1> njjth of 

b**foro, tUc on?t-t uivkuowi. 'Hit's tmt laflu'-ucc* ttif* rrsult, tl//y fixU ttithin tin* 

pcriotl or not uoiilfl not make any apprvciablc ‘Jiflcrtncy. 


In the sceond place it is claimed that immediate operation is more fre- 
quently responsible for various complications and sequehc ; that drainage is 
required oftener. with consequent frccal fistula ; and that secondary abscesses 
and hernia arc commoner. This is certainly not true in my experience. If 
we are to judge from the figures published by McNeill Loved drainage is 
required much oftener under the delayed system and complications are 
decidedly more frequent. In 151 cases in which operation was successfully 
delayed, 61 were drained and 9 suffered various complications. In 77 cases 
where delay failed and operation became imperative, 73 were drained and 
15 suffered from complications, 5 of them fatal — a mortality of 6-5 per cent. 

In a recent paper McNeill Love*® gives the following total mortalities : — 

Immediate operation, .5-8 per cent. 

Expectant treatment : — 

Go per cent resolved — subsequent mortality under 1 per cent. 

25 per cent forming local abscess, mortality 4-5 per cent. 

10 per cent expeertant treatment abandoned, mortality G per cent. 

.\vcrage mortality with expeetant treatment, m.der 3 per cent. 


On the strength of these figures it is argued that the inherent defects 
of the expectant treatment may be condoned ; that the extra work and 
mental strain thrown on all concerned are justified by better results. If this 
is not true — and it will be shown later that the mortality for the immediate 
operation in large series of cases is as low as 2-5 per cent — then it is an 
entirely different matter. 

These disadvantages may be fairly illustrated by the description of the 
routine in a recent text-book^® : “ The delayed treatment of appendicitis must 
be carried out on the threshold of the operating theatre by the surgeon 
himself, for at any moment operation may become imperative.” The pulse- 
rate is to be recorded on a special chart two-hourly, hourly, or even half- 
hourly. Vomiting is recorded on a vomit chart, giving the time, the quantitv, 
VOL. XXI. — NO. S3. 27 
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and the character. Acetone may be present in the urine after a few clavs’ 
starvation, and precautions must be taken with regard to anaesthesia if opera- 
tion becomes inevitable. 

It is humanly impossible for the average surgeon to live eonstantly on 
the “ threshold of the operating theatre ”. A case quoted by the same 
author points the moral. This ease undergoing delayed treatment collapsed 
on the fifth daj'^ and showed signs of general peritonitis. “ Within fifteen 
minutes gas and oxygen was administered and drainage was instituted both 
suprapubically and locally. His condition was critical for several days, but 
he recovered, and si.x months later appendiccetomy was performed unevent- 
fully.” This case alone is sufficient to condemn the method in any hospital 
where a skilled surgeon and a specialist auicsthetist are not available at a 
moment's notice night or day. 

Another serious objection is a mistaken diagnosis. The same author 
admits to five eases, one of them fatal, which might have been saved by 
immediate operation. It is also admitted that there is some wastage of 
hospital beds. Appendiceetomj^ is recommended tAvo or three months after 
the attack has settled down and the patient is asked to sign an agreement 
to that effect, otherwise there is a real danger that he may escape Avith 
his appendix ! The Avastage of beds cannot be dismissed lightly. Nor 
can the jjatient’s point of vicAv be disregarded. He has to face the dis- 
agreeable return to hospital later and a second absence from Avork that 
maj'’ mean the loss of a job. Finally, there is the extra strain throAvn 
upon the surgeon and nursing staff. It should be realized that in an 
average AA'ard there might be three or four of these cases under obserA'ation 
at one time. 

I have tried to giAm a fair account of the expectant treatment and the 
objections to it. Unfortunately the same cannot be said about descriptions 
of the immediate operation by advocates of the delayed method. Some o 
them either amount to an entire misrepresentation of the facts or apply to 
operators aa'Iio should be doing something else. Before giAung the detm ec 
figures of my^ oAvn cases I shall, therefore, describe very briefly the princip cs 


Avhich havm guided jne in treatment. . . 

One of the first things to make quite clear is that ‘immediate operation 
does not necessarily mean a formal apioendicectomy. Nothing is 
certain than that anatomically and pathologically each case is an in 
problem in treatment. The ease Avith AA'hich an appendix can be 
from the abdomen varies enormously. In an earl_y case, AA'ith in 
limited to the appendix and a mobile cajcum, nothing can be ^s^iblv 

In a late abscess, AAuth a congeyiitally fixed ciecum and the appendix poss 
embedded in the retrocaecal tissues, it may be so difficult that it aa ou ( 


criminal to attempt it. deter- 

This is the type of case, in the hands of the inexperienced ^ Pic 

mined to remoAm the appendix at all costs, that has brought discre i 
immediate operation. Not satisfied AA'ith gentle separation of 
matory adhesions, he sets about tearing through peritoneal layers 
been there since birth, ojDening u]? retrojieritoneal cellular tissue o i 
In a mess of blood and pus the inflamed and oedematous caecum 
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brought up sudicicntly to allow removal of the a])])ciulix. If the patient 
(Iocs not die from toxjvmia. complications arc only too likely to follow. 

In the great majority of eases I have employed a muscle-splitting incision 
(gridiron) at a site determined by the physical signs, i.e.. point of maximum 
tenderness, palpable mass. etc. The paramedian incision is too far removed 
from the scene of ojicrations, and the Hattie incision, in addition to that 
objection, is liable to damage nerves or to lead to secondary luemorrhage 
from the deep epigastric vessels later. Very gentle paljration with one finger 
in the peritoneal cavity is usually sullicient to determine the type of ease one 
is dealing with. 
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/r. 

. — Moiitai.itv or Oer.it.vi 

ION 

ACCOIiniNC 

1 TO 

I’r. 

UlOI) 

siNcr. 

Onm 

:t. 



; 



[I 



III 



IV 





Day 

I.IMITIIU TO 
APPKNIUX 

I^MAL 

PF.nrroNiTi.'S 


Dirn-i: 

I.lUTf)Mn-5 


Al’.'t 1 



rurA!,- 



It- 

D. 

Jlor- 

tahtj* 

It. 

D. 

Ifor* 

tality 

R. 

1 D. 

Jfof- 

t.Thty 

n. 

I>. 

' .Uor- 
t.ility 

R. 

D. 

XIor, 

UlJtr 




PfT 



Per 



P.r 



P/r 



r^T 




cfnt 






rt-nt 



ttrnt 



«VJjt 

1 

40 

0 

— 

10 

1 

— 

0 

0 

— 

2 

1 

— 

.18 

2 

3-3 

2 

Oo 

0 

— 1 

90 : 

0 . 

— 

5 

1 

-- 

12 

0 

- 

172 

1 

0-5 

3 

29 

0 

— 

09 ' 

1 

— 

1 

O 

— 

14 

0 

— 

113 

3 

2-G 

4 

13 

0 

— 

» I 

1 ; 

— 

- 

0 

— 

9 

0 

— 

33 

1 

30 

5 

0 

0 

— 

7 j 

1 

- 

0 

1 

- i 

12 

0 

— 

25 

2 

7-4 

G 

7 

0 

— 

1 

1 1 

1 . 

— 

2 

0 

— 

8 

0 

— 

18 

1 

5-3 

7 

.j 

0 

! 

3 

1 ' 

0 ! 

— 

0 

0 

— ; 

9 

0 

— 

17 

0 

0-0 

8 

3 

0 

— 

1 

0 

— 

0 

0 

1 

4 

0 

, — 

8 

0 

0-0 

9 

1 

0 

— 

0 

1 0 1 

— 

0 

0 

~ 1 
1 

0 

1 

— 

1 


.50-0 

10-H 

29 

0 

— 

4 

1 1 

1 _ 

0 

0 

i 

14 

1 

— 

47 

2 

4-0 

Not 

stated 

42 

0 

[ — 

2 

i 1 
1 « ; 

— 

0 

1 

1 

- i 

1 

0 

, — 

45 

1 

2-1 

Total 

240 

0 
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0 
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10 

O 

33 1 
1 

8.5 

3 
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537 

14 
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R = Kccovere*!. D — Died. 


The appendix is removed in all cases where the general and local con- 
ditions permit of its being done without difficulty or danger ; in a case of 
abscess no attempt is made to separate dense adhesions. In at least two 
cases I have closed the original wound when I have found a retrocacal 
abscess densely fixed in the iliac fossa and drained it extraperitoneally through 
a separate incision. I submit this as a better alternative than ca-liotomv 
(leaving a tube dozen to the abscess but not opening it) or waiting, as sug- 
gested in one text-book, till it reaches the anterior abdominal wall On 
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occasion I have utilized the method of ‘retrograde’ removal, or in other cases 
the mucous membrane has been shelled out of an appendix buried in the 
wall of the cajcum. 

As often as possible the peritoneal cavity has been closed after gentlv 
mopping out small quantities of pus. If the wall of the csecum is much 
inflamed or there is a massir-e infection of the peritoneum, a split rubber 
tube or tubes is left in. Lumbar or suprapubic drainage is provided as 
required. In all eases where there is an}- chance of the abdominal wall 
having been infected the superficial wound is drained by a rubber dam. 

Operating on these lines, a surgeon will not do any harm and he will 
have the great advantage of knowing exactly what type of appendix he is 
dealing with. In those cases where he decides not to attempt to remove it 
he can wait with equanimity for it to ‘settle down’, secure in the knowledge 
that there is no danger of perforation of an abscess that is draining freely. 
In two or three weeks’ time he will be able to complete the treatment by an 
appendicectomy, which will then present no difficulty. 

My figures are based on 551 consecutive cases operated upon during the 
2 rast ten years. For the sake of comparison with Table I, I have arranged 
the figures according to the period since the onset in four groups (Table IV). 

Apart from the fact that 10 out of the 14 deaths occurred during the 
first six days, there is nothing significant from that point of view. This is 
clearly seen in the individual groups — i.e., there is no special relation between 
the percentage mortality and the ^reriod since onset. On the other hand, it 
in interesting to observe that cases operated upon during the first twenty- 
four hours give a mortality of 3-3 per cent. 

The cases in Group I were all acute or subacute — i.e., definite inflam- 
mation was present, ranging from catarrlial inflammation to gangrene of the 
mucous membrane. 

In Groujr II a large number were completely gangrenous, and in all cases 
there w-as a definite localized peritonitis. In many cases the peritonitis 
occupied the greater 2 >art of the right side of the abdomen or the pelvis. 

The death-rate in Group III is very^ high, and unless cases are operated 
ujron earlier, 2 )robably will remain so. Of the 5 deaths one patimrt vas 
aged 6 and two others were over 50 and were moribund on admission. 

Group IV is particularly interesting because it shows there is no 
sjrecial danger in opjerating upon a case of abscess at any period after 
the onset, in sjoite of statements to the contrary. Table V gnes tie 
details of operation in this group. 

Table F.— Loc.vlized Abscess. 

Oases Deaths 

Appendicectomy and no drainage . . 29 0 

Appendicectomy and tube drainage . . 40 - 

Drainage only . . . . • • • • tS 

88 3 

Table VI shotvs the tendency to an increase in the number 
noted during the past few- years, and the increase in the mor a i . 
extremes of age. 
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7'aljJe VI J (ri\-cs the ;ivcrii<'c stay in l)os]Mlal ; ns finies fjncs on the 
tendency is to get ]iaticnts u]) earlier, aiul in the iineoni))Iiealc(l eases the 
period is now approaehing six days ratiier than nine and a Iialf. In otiicr 
groups it is proljalile that one eannot reduce the average time very much 
more, though individual eases may he discharged in considerably less time. 

Table VI I. — .Avr.uAOK Stay in Hospitai, aiti-.ii Oimuiation. 


Group 

I. 

Limited to appendix . . 

bays 

n-5 

Group 

Group 

II. 

Localized peritonitis 

. . lC-.j 

III. 

Diffase peritonitis 

. . 11(1-4 

Group 

IV. 

Localized tibseess 

. . 25-2 


On the whole, the immediate post-operative complications have been few. 
In the earlier eases before I began draining the abdominal wall a considerable 
number suppurated and sutures were cut in the ward. I am not including 
these or cases of slight bronchitis. All patients requiring further operative 
treatment or eases of definite bronchopneumonia are included. Excluding 
the fatal eases the complications were as shown in 'Table VII I. 


'Table I' III . — Post-opkuativk Compi.icatioxs. 
Croup I . — 

(Limited to appendix) : — 

Abdominal vail abscess 
Sceondarj' drainage 

Slrangulated bernia tbrongb wound (resection ot eaicnm, 
etc., primary operation) 

Ilicmopbilia 

lironebopneumonia 

Group II — 

(Local peritonitis) 

Abdominal wall abscess 
Sceondarj- drainage 
Sceondarj- suture of wound 

Residual abscess (one of these associated with tidjc-reulous 
gland) .. 


1 

1 


1 

1 


1 

o 



418 THE BRITISH JOURNAL OF SURGERY 


Group III — 

(Diffuse peritonitis) : — 

Abortion and residual abscess . . 
Ileus-enterostomy 


Group IV — 

(Local abscess) : — 

Abdominal wall abscess . . . . . . . . 1 

Abdominal wall abscess with subphrenic abscess . . i 

Secondary drainage . . . . . . . . . . 1 

Residual abscess . . . . . . . . . . 1 

Ileus-enterostomy . . . . . . . , . . 1 


Total 22 

Allowing for the comparatively small number of eases, the figures com- 
pare very favourably with any cases treated on delayed lines. The total 
percentage mortality is small enough to allow of an increase of at least 50 
per cent in a larger series and yet remain a reasonable figure. 

In order to show that these figures are by no means exceptional for the 
immediate operation, I have colleeted the figures from four other papers 
published recently {Table IX ) ; — 


Table IX. 


-Vimioii 

Total 

HECOVERKI) 

Died 

JIORTAllTV 

*Raw (1{)30)L . 

019 

003 

1C 

Per cent 

2-o8 

Stoney (1932)" 

274 

207 

7 

2-55 

tBlack (1032)® 

340 

320 

14 

410 

JHawe (1933)'' 

250 

240 

10 

4'00 

Nuttall 

551 

537 

14 

2 ’SI 

Totals 

2034 

1973 

01 

300 


* Includes bis Qcute cases only. f Includes 53 cases ol diffuse peritonitis with 10 deaths. 

X Includes 8G cases under ten years with 3 deaths* and 20 cases over fifty ycais with 4 deaths. 


It might be objected that these figures cannot be fairly eompared with 
those for the delayed method because they include cases operated upon during 
the first t^venty-four hours. Actually if these cases, a comparatively small 
number, were deducted, it wnuld not appreciably affect the pereentage mor- 
tality. In my own cases, as seen in Table IV, the advantage rvould lie with 
those operated upon after the first twenty-four hours. 

When the statistics in support of these opposing views are fairly con- 
sidered ; when it is remembered that manj'^ cases fail to subside and that t ie 
operative risk is then more than doubled ; that, even if they do, they remain 
for several days objects of excessive care and anxiety to the nursing anf 
surgical staffs, it is amazing that the expectant treatment has gained so mue i 

support. . f p-e 

In view of what has been said, there is in reality no justification or 
assumption that the delayed operation is the last word in the treatmen ^o 
cases of acute appendicitis seen tw’o or three days after the onset. o 
surgeons this is a retrograde step, and it is a matter of considera r e ini] 
ance that this should be realized by students and practitioners. 
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SUMMARY. 

1. It is frciicrally adiuitU'd lliat <lelaycd operation is not suitable for 
ehildrcu or the afjed. 

2. The expeetaut treatiuent is niainly based on fijriires whieii ajipear to 
show that operation is partieidarly danperoiis dnriii" the period ;)rd to oth 
day inelusive. and it is snf;r;ested that the jjatient is then in a ‘negative 
phase'. 

:i. It is shown that if tlicse figures arc eorreeted for age groups, tlie great 
majority of the deaths in that jicriod oeeiir in children or the aged. Tliere 
is no pathological evidence for a ‘negative phase' at all. 

4. It is claimed that the oeeurrenee of eom]>Iieations is less, and the stay 
in hospital considerably shorter, with immediate ojicration. 

5. An outline of the expectant routine is given, exposing its serious 
disadvantages, illustrated in several instances by examples from accounts by 
advocates of the method. 

G. The principles of the immediate operation have been grossly misrepre- 
sented in some papers. A brief description of the writer's views is therefore 
given. 

7. This is followed by an analysis of .551 eonseeutivc eases operated upon 
by the writer with a total mortality of 2-5 per cent. 

S. A further series of totals is quoted from four recent papers in order 
to show that these results are not exeeptional. 
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THE PATHOLOGY, DIAGNOSIS, AND TREATMENT OF 
CONGENITAL DIAPHRAGMATIC HERNIA IN INFANTS. 

By N. R. BARRETT, 

FIKST ASSISTANT, SUItCICAI. UNIT, ST. TIIOJIAS’s HOSPITAL ; 

AND C. E. W. WHEATON, 

REGISTHAR, children’s DEPART.MENT, ST. THOJIAS’s HOSPITAL. 

DiAPiinAGJiATic hernia can no lojiger be regarded as a patliological cariosity 
since more than a thousand cases have been recorded in detail and many 
hundreds have been subjected to operation. The acquired type of hernia 
is much more common than the congenital, and in this the general lines of 
diagnosis and treatment have been studied and agreed upon. The object of 
this paper is to record two cases of congenital hernia in infants and to remark 
upon the surgical treatment which is advisable at this period of life. 

DEVELOPMENT. 

The pleural cavities have been described by Keith as extruded portions 
of the coelom, and in the early embryo they communicate freely with the 
peritoneal cavity. In the adult the muscular sheet of the diaphragm serves 
to separate the one from the other, and in view of the complexity of its 
development it is not surprising to find that congenital abnormalities are 
occasionally present. The ventral part of the diaphragm is formed from 
the septum transversum, Avhich in the very early embryo is a partition lying 
between the heart and the abdominal viscera and growing from the splanchnic 
mesoderm lateral to the foregut. This septum, which derives its nerve- 
supply from the 3rd and 4th cervical nerves, is at first situated in the neck ; 
as the embrjm enlarges, however, it moves caudally, until at the end of the 
third week it occupies its final position opposite the level of the 12th rib. In 
this place it is joined bji a thickening of the mesodermal cells at the upper 
end of the dorsal mesentery rvhich bridge the gap posteriorly and fuse witli 
the septum transversum, thus forming a continuous partition between tlic 
dorsal and ventral parts. A communication, however, remains for some 
time betrveen the pleural and ireritoneal cavities ; it lies in relation to the 
12th rib posteriorly on each side and is referred to as the pleuro-peritonca 
canal ; through this the jrleura and peritoneum are continuous as one mem 
brane. At the end of the fourth week the canal is closed by a double fo c o^ 
serous membrane derived on the thoracic side from the pleura and inferior \ 
from the peritoneum. A dissection of the diaphragm in the nev 
child shows that the site of the pleuro-peritoneal canals is still rnar 'cc oi^ 
each side by a sheet of fibrous tissue devoid of muscle fibres. T ^e “ 
portions are said to grow from the chest wall. This brief description o 
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development of tlie di.'iplir.'ii'm serves to illiistnite llie emhryolo"ie;il sifinili- 
eanee of the vario\is types of eonjienilai lierniii wliieh may i)e found. 

TYPES OF CONGENITAL HERNIA. 

The elassilieatiou (pioted here is that of llume. who has divided eonijenital 
hernias into the followini; croups : 

1. Jlrniin ihroiish ihr tiomr of Ihi' iliaplirn^w. In its mildest form this 
is not really a hernia at all : it is nu-rely a hnl<;inf; of a part of the diaphra"m 
and is known as ‘eventration'. In the more advaneed eases the state of affairs 
is different, for here there is an ahnormality in the develo))ment of the scjitum 
transversum and some of the abdominal visecra may i)e ineluded in the 
septum : the eondition is nearly always assoeiated with ineomplete rotation 
of the gut. and the prognosis as regards life is poor. 

2. Hernia in relalinn to the (esophageal opening. This is jirohably the 
eommoncst of all varieties, and the seipienee of events whieh bring it about 
has been deseribed by Keith as follows; “The stomach is originally almost 
cervical in position, but as the plenr.-il diverticula expand ami the diaphragm 
descends the a-sophagus becomes elongated and thus the stomach also descends, 
maintaining its position below the diaphragm. If the (esophagus does not 
elongate the descent of the stomach is arrested and thus we find it placed 
within the posterior mediastinum surrounded by its sac of ])critoncuni. The 
sac is not formed by tiic protrusion of the organ but by the downward move- 
ment of the diajihragm over tiie stomach whieh is stationary." The condi- 
tion has also been described in detail by Lawford Knaggs. who records the 
complications associated with it and shows that, although the stomach is often 
the only part of the intestine to be herniated, the colon, spleen, pancreas, and 
liver are commonly present as well. 

3. Complete absence of one or both halves of the diaphragm, alloxeiug the 
peritoneum to eommnnieatc freely xvith the pleural cavities. This type of heniia 
is incompatible with life in the majority of eases, although one patient is 
described as having lived till the age of 17. 

4. Hernia through the pleuro-peritoneal canal on one or other side. The 
cases about to be described are instances of this type. The hernial orifice is 
present much more frequently on the left side than on the right and is situated 
in the e.xtreme posterior part of the diaphragn’ in front of the 12th rib and 
immediately above the kidney and suprarenal body. The deficiency is usually 
much larger on the left than on the right where the diaphragm is supported 
by the mass of the liver. 

5. Hernia through one of the vascular or nervous foramina. The commonest 
is perhaps the hernia in relation to the superior epigastric vessels, although 
on rare occasions a gap has been found in relation to the 7th costal cartilage. 
The developmental significance of the latter is not known. 

PATHOLOGY. 

It is interesting to note that the incidence of the different types of hernia 
varies considerablv in the series reported by Hume and that reported by 
Keith, for in 35 cases investigated by the former there was only 1 hernia 
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through the pleuro-peritoneal canal, whereas in the 34 cases reported bv 
Keith there were no fewer than 21 of this type. The explanation presumablv 
lies in the fact that the cases collected by Keith \vere taken from the various 
London museums, whereas the other series represents an analysis of clinical 
material. Nevertheless the figures of Keith emphasize the fact that cases 
of hernia through the pleuro-peritoneal canal are not as rare as might be 
expected, and further that some of these live long enough to make surgical 
repair a possibility ; indeed, he concludes his paper by saying that “ from 
an examination of these figures I am of the opinion that a considerable 
number of these cases might be successfully operated upon if the condition 
were recognized at the time of birth.” As regards this particular type of 
hernia, the figures he quotes are as follows : — 

/ 12 died at or before birtli 
1 lived six hours 

Hernia througli the pleuro-peritoneal J 1 lived six weeks 

canal on the left side (17 eases) ] 1 lived three months 

1 lived thirty-four years 
1 lived to old age 

Hernia through the pleuro-peritoneal ( 2 died at or before birth 

canal on the right side (4 cases) t 2 died a few hours after birth 


Further, the fact that active treatment is needed in selected cases is 
shown by the work of Hedblom, who found that in a series of 210 cases 
of congenital hernia under the age of one 75 per cent died before the end 
of the first month. 

In those patients who survive, the onset of symptoms is usually associated 
with the development of intestinal obstruction. It is a matter for dispute 
at what stage the intestines pass into the thorax, and although it is probable 
that this event occurs during intra-uterine life, there are undoubtedly instances 
in ■which it occurs shortly before the onset of acute symptoms. The case 
recorded by Barford is an illustration of this. He attended the birth of a 
child which at first appeared to be normal in every wa}’’ and breathed strongly. 
After twenty-four hours the respirations began to be laboured and the child 
Avas cyanosed. It died shortly afterwards, and at the autopsy a diaphragmatic 
hernia was discovered, the orifice being in the position of the pleuro-peritonea 
canal ; the thorax Avas filled Avith intestines. An examination of the lungs 
shoAved that both sides had expanded normally but that the left lung A^as 
compressed and airless. This suggests that at birth very little, if any, of t le 
intestines had passed through the orifice, but that as the child crie am 
breathed, the eoils Avere sucked into the thorax until the pressure upon t ic 


lungs Avas such that life Avas no longer possible. 

Once the intestines have passed into the thorax the negatiAC pressure 
tends to prevent or hinder spontaneous reduction such as might occur unc er 
the influence of graAut3^ In a number of cases, hoAVCAmr, the amoun o 
boAvel AAdiich has herniated is not in itself sufficient to influence t ® 

of the chest. X-ray photographs have often shoAvn that the me las in ^ 
and heart may be displaced to the other side of the chest Avithout anA a 
results. The trouble begins for the patient AA'hen, oAving to an 
boAvel or tightness of the hernial orifice, AA'hieh presumably oes • 

much in size as the infant groAVS, a state of gradually increasing 
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of the "lit oeeurs. This dislensinn is followed hy an ujiset in the jieristalsis 
of the licrniatcd bowel and ])aralylie ileus ensues. Owinj; to the absenec of 
adhesions whieh is eharaeteristie of eonjicnital liernia here as elsewhere, 
stran^ilntion is a late result, and in the average ease there .'ire several days 
in whieh the jiaralytie ileus is gradually develo])ing. during whieh a diagnosis 
and treatment may he attemjited ; a longer delay leads to an inereasc of 
intrathoraeie pressure whieh impedes the ;ietion of the heart and lungs and 
results in gangrene of the howcl. 

Even in patients who have safely survived the early years of life adhesions 
in the thorax are very slow to form, and a review of the literature shows that 
when present they are most likely to involve the omentum as it passes through 
the orifiee. In the terminal stages of the eondilion. and ]iartienlarly where 
strangulation has oeeurred. a jileural effusion may develop. 

Finally, the eondilion of the bowel within the abdomen must be remem- 
bered. for the afferent loop, be it stomaeh or intestine, may be in a more 
dangerous state than the herniated bowel. 

The eases whieh have been reeorded show that it is most unusual 
for other congenital deformities, apart from mal-rotation of the gut. to 
be present as eomplieating factors. 

DIAGNOSIS. 

Bradley, quoting figures from the Mayo Clinic, gives the frequency of 
congenital hernia as 1 in 18,000 admissions, and, from a review of this and 
other literature, states that it is twelve times as common on the left side as 
on the right. It is well known that there may be no signs of hernia during 
childhood, and cases such as that of Lewald show that it is even compatible 
with active phvsical exercise. Lewald’s patient actuallv won a five-mile race. 
The cases, however, to which we particularly refer are those showing few 
physical signs at birth, but developing more serious manifestations during early 
infancy. There is no doubt that in many the diagnosis is extremely difficult, 
and Truesdale has remarked that it is more difficult than operative cure. 

The cases are most commonly mistaken for congenital heart disease, 
in that the state presented in left-sided hernia is one of dextrocardia with 
attacks of cyanosis and dyspnoea. In others the sudden onset of cyanosis 
and loss of consciousness has presented the appearance of a cerebral hsemor- 
rhage or pneumonia, while in the third group, when vomiting has been the 
predominant sign, a diagnosis of gaslro-enteritis has been made. 

It is therefore impossible to make a diagnosis from the history alone, 
but once the hernia has begun to make itself felt the symptoms are 
usually progressive, and repeated examinations of the thorax and abdo- 
men will eventually establish the true state of affairs, especially in cases 
of hernia through the pleuro-peritoneal canal, where it is usual for a 
considerable amount of the abdominal contents to pass into the thorax. 
In this type of case Jewesbury is of the opinion that diagnosis should not 
be difficult. 

The cardinal signs are displacement of the h.eart and mediastinum, 
associated with evidence of the presence of bowel in the thoracic cavity. The 
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latter should be fairly easy to detect on repeated examination, for l^owel 
sounds will be heard in the thorax, whilst absence of intestines in the 
abdominal cavity will be suggested by the scaphoid outline of the abdominal 
wall. It remains to be said that any suspicious case should be completely 
investigated by radiological methods. 

CASE REPORTS. 

Case 1. — A male child aged 3-1 months, the seeond child of healthy parents— 
another child, 4 years old, being well — was brought to hospital on aecount of dyspnoea 
sinee birth. 



Fig. 288. 



Fig. 289. 



Fig. 288.— Case 1. X-ia.v of the 
and obdomen showing the thorax to e u 
of gas shadows on the right side. 


. 289.— Case 1. Antero-postcrior view, 

, barium meal, showing that the n,. 


, 290.— Case 1. Lateral view after a 

I meal, showing the position of h 
1 orifice to be in the region of t). 
-peritoneal canal. 
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The lahoiir hud been at full term and the l)irlh wei"lit was SJ. Ih. 'I'he ehild 
had been breast-fed fitr nine weeks and after tliat had l)een "iven Nestle's milk. 
Peptolax. and finally a Cow and (late mixture, the ehanees heiii" made on aecmmt 
of the slow "ain in weifiht. .At birth a mihl eenerali/erl cyanosis had been noted ; 
hut. althnu"h the feet and hands had oceasionally been i)hie. there had been no 
definite eyanotie attacks. 'I’he only sym|>tonis which the parents had noticed were 
continuous dys|)n(ea and nijiid rcs))irations. 

Ox Kx.\min.\tios •J.SS-’itIO). -'remperaturc O.S . ])n!sc IfiO. respirations .'50. 

weight 10 11). 7 oz. .A thin cheerful ehihl with slifiiifly lalioured and rapid respira- 
tions. Chest : movements equal on both sides ; some impairment of percussion 
note on the richt side, especially at the back. N'o breath-sounds were audible over 
the lower part of the ri<;ht side of the chest ])osleriorly. and there were no adven- 
titious sounds. A'oeal resonance absent at tbe rifjht base. .Air entry poor on the 
right side at the a])cx. Heart : normal. Apex beat I in. to the left of the left 
nipple line. .Abdomen : concave. Respiratory movements exaggerated. 

-At a later examination intestinal sounds were clearly heard over the right side 
of the chest. Further, it was noticed that there were two types of dyspnfra, the 
first occurring towards the end of a large feed, when the child became pale and 
collapsed and the pidse was extremely poor ; the second occurring about twenty 
minutes after a small feed, when similar signs developed. 

-An X-ray examination after a barium meal had been taken showed that the 
small bowel had passed up behind the liver through a dclicicncy at the back of the 
diaphragm. 'I’lie right side of the thorax was completely filled. 

It was concluded at the time that in view of the serious general state of the 
child no operative treatment would be of any value and it was sent home, where 
it died a few weeks later. No post-mortem was available. If operation had been 
undertaken, it might have been possible to reduce the herniated bowel by traction 
from below, and if the liver could not have been fixed over the orifice, this could 
then have been closed by a limited thoracotomy. In view, however, of the end- 
result, we feel that operation should have been tried. 

Case 2. — A child aged 41 months, the only child of healthy parents. At birth 
the weight was Si- lb. and progress had been normal until fourteen days before 
admission to hospital, when occasional vomiting had started. A letter from the 
doctor states that about one week before admission he had treated the child for an 
attack of gastro-enteritis. This cleared up quite rapidly, but it was during this time 
that the fir,st attack of cyanosis was noticed. 'Tlie parents had also noticed that the 
baby was verv' con-stipated. It was brought to hospital as a case of dextrocardia. 

Ox EX;«iixatiox.— Temperature 96°, pulse 150, respirations 40, weight 10 lb. 
7 oz. Chest : impaired movement and impaired percussion note with absent 
air entrj' anteriorly on the left side ; hyper-resonant note at the left base pos- 
teriorly ; on one occasion intestinal sounds were heard over the upper part of the 
left chest. Heart ; the cardiac impulse was prominent below the right costal 
margin, and percussion showed that the left border was at the right edge of the 
sternum, 'fhe heart-sounds were normal. Abdomen : the abdominal wall was 
retracted, but no other abnormality was found. A diagnosis of diaphragmatic 
hernia was made in the Out-patient Department on these physical signs. 

'rhe child took his feeds well — 6 fluid ounces of Cow and Gate mixture four- 
hourly, although he usually had difficulty in finishing a meal ; about ninety 
minutes to two hours later he became cyanosed and extremely distressed and the 
respiratory rate increased from a normal 40 to 50 to about 80 per minute. X-rav 
examination before and after a barium meal showed that the left side of the chest 
was filled with bowel, chiefly small intestine. (Figs. 291, 292.) 

April 28, 1933. — The general condition of the child was becoming steadily 
worse ; there was a progressive loss of weight and the attacks of cyanosis were 
frequent and prolonged. It was therefore decided that the only chance of saving 
the life of the child was by operation. It was given a course of subcutaneous 
saline and the stomach was washed out just before it was taken to the operating 
theatre. 
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First Operation (Mr. Max Page).— Aniesthetic (Dr. Mennell) : open ether 
A left paramedian incision extending from the costal margin to the umbilicus was 
made. The abdomen appeared practically empty and all the intestines e.xcept the 
stomach had passed into the thorax. The spleen was still in the abdomen. The 


f ; 



Fio. 291 . — Case 2. X-ray photograph 
taken before operation siiowing the left .aide of 
the chest to be full of gas shadows, and the 
heart displaced completely over to the right. 



Fio. 292. — Case 2. X-raj^ photograph 
after a barium meal. The majority of the 
intestines are in the thorax and the orifice 
is on the left side of the diaphragm. 



Fig. 293. — Case 2. X-ray photograph 
— taken after operation — immediately after a 
barium meal, showing the hernia to have been 
reduced and the cheat free from gas shadows. 
The heart has already moved to the left. 


Fig. 294.— Cose 2. Showing 
if affairs one hour after 1,^,0 

Vtp. 293. The heart and 
Imost returned to the norma) p 



CONGENITAL DIAPHRAGMATIC HERNIA -127 

herniated l)owcl was replaeed by ;;cntle traction from below, first the small intestine, 
then the ileoca-cal region, and fmaily the ascending and transverse colon were 
reduced from the thorax, 'fhese were packed off so that the orifice in the region of 
the loft jilcuro-pcritoneal canal was easily seen : four stitches of chromic gut were 
used to suture the fascia on the upper part of the kidney to the anterior lij) of the 
orifice: the abdomen was closed in layers. During the course of the ojicration the 
condition of the child improved enormously immediately the intestines had been 
withdrawn from the thorax. On returning to the ward the general state was good 



Fig. 295.~Ca5e 2. Photograph of the left half of the diaphragm from above. The 
pericardium with the phrenic nerve running across it can be seen anteriorly ; in the middle 
is the lower end of the oesophagus, and posteriorly the hernial orifice. The closing sutures 
have been taken out. 


and the child was fed with small quantities of a milk from a spoon. Later on the 
feeds were gradually increased till he was having eight three-hourly feeds daily. 
There were no further attacks of cyanosis. 

SuBSEQCrEXT PnOGRESS. — 

April 30, 1933. — The bowels were open normally. 

May 2. — An X-ray photograph was taken which showed that the diaphragmatic 
hernia had been completely reduced. (Figs. 293, 294.) 

May G. — Breath-sounds were heard over the upper part of the left chest, and the 
left border of the heart had moved to a point 1 in. internal to the left nipple line. A 
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furtlier barium examination was made and was reported upon as follows : “ Xo 
evidence of any liernia into the chest ; bowel function normal.” 

May 7. — ^I'he child’s condition was not so good ; he was fretful and had vomited. 

May 8. — Vomiting had become frequent and was associated with abdominal 
distension. Marked peristalsis could be seen. The increased intra-abdominal 
jwpsure had caused a large left inguinal hernia to appear. It was thought that 
this might account for the distension by causing some degree of obstruction, but 
the hernia was easily reducible and could be controlled bj' a woollen truss. 

May 9. — General condition worse ; absolute eonstipation for two days. .A 
diagnosis of intestinal obstruction was made. 

Second Opeuation (N. R. B.). — Anmsthetie : open ether. A small muscle- 
splitting incision was made in the right iliac fossa. Large distended coils of small 
bowel presented and a blind ileostomy was performed. A large amount of intestinal 
contents were immediately evacuated. After the operation the ileostomy functioned 
well, but the child became progressively weaker and died on May 16. 

Autopsy. — At the post-mortem examination it was found that the orifice in 
the diaphragm had been successfully closed and that healing was well advanced. 
(Fig. 295.) The mobility of the intestines, however, was such that a portion of the 
small bowel at the lower end of the ileum had undergone rotation about an adhesion 
which had formed in the left upjjer quadrant of the abdomen and a length of about 
2 in. had become gangrenous. From this segment of the intestine an infection had 
occurred and signs of early spreading peritonitis were apparent. The ileocrecal region 
was still lying in the neighbourhood of the closed hernial orifice. The ileostomy 
had relieved the distension above the obstruction. 

In the thorax the heart had moved over to the left side, and the left lung had 
expanded almost to a normal degree. There was no pleural effusion. No other 
congenital abnormalities were found. 

TREATMENT. 

In the past congenital diaphragmatic hernia has been regarded as a 
hopeless surgical proposition and treatment has been palliative. Indeed 
Hume concludes that “ surgical treatment is unlikely to be required for hernia 
through the hiatus pleuro-peritonealis. In those cases that survive more 
than a few days the opening is large enough to prevent obstruction. Under 
certain circumstances such a condition might demand a herniotomy, but no 
attempt would be made to transfer the intestines to the abdominal cavity. 

It is now generally agreed, however, that an infant showing signs and sym- 
ptoms referable to a diaphragmatic hernia can sometimes be cured if actn e 
surgical measures are possible. From a study of the various types of hernia 
which occur it wdll be apparent that some are hopeless from the beginning 
— for instance, a large defect cannot possibty be closed, whilst a hernia on t le 
right side "will be much more difficult to approach and reduce than a corres 
ponding condition on the left. In the case, however, of a hernia throu^ i 
the pleuro-peritoneal canal on the left side, or the oesophageal opening, larc 
is a good chance of success, and an attempt to repair the defect must ce am \ 

be made as soon as the diagnosis is established. p i 1 rnial 

It will be apparent that an exact knowledge of the position o t le le 
orifice will be necessary before any operation is decided upon, ^ 

knowledge the type of treatment depends and the relative chances o si 
are based. The information can be obtained in most cases from a 
X-ray photographs taken after the child has swallowed a barium e 
A lateral view is often helpful in deciding the position o t e ler 
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reference to the front or back of the diaphragm. Tlic improvements in 
diagnosis which liave resulted from the use of X-rays have been clearly 
shown by Greenwald and Steiner. 

Unfortunately it is difficult to form an idea of the size of the hernial 
orifice from an X-ray photograph, for it has been repeatedly shown that the 
amount of intestine which has passed through bears no relation to the lumen 
of the aperture, and this is not really surprising when it is remembered that 
the spleen, pancreas, or liver may have lodged in the fairway as well. It is. 
however, reasonable to surmise that a hernia through a jiatent pleuro-peri- 
toneal canal will have a small orifice, another through the lateral sector in 
the vicinity of the 7th costal cartilage a slightly larger one. and those through 
the dome of the diaphragm a larger deficiency still. It is impossible to 
estimate the c.vtent of the oesophageal hcrni:c. 

The pessimism as to results of surgical attack upon these hernia; occur- 
ring in infents was based upon the fact that vcn.’ few cases had been subjected 
to operation and the methods which had been found of value in traumatic 
and adult cases were used without success. In the last ten years, however, 
a considerable number of babies have been operated upon and the rcsulhs 
have been duly recorded, so that it is possible to form an opinion about the 
relative merits of the various techniques which have been advocated by 
different surgeons. 

It must be emphasized at the outset that the problem is quite different 
in infants and in those who survive childhood without symptoms, for in the 
latter the state of acute emergency has seldom been reached, a set operation 
can be planned, and the whole course of treatment worked out according to 
schedule. Further, the size of the affected parts and their relative strength 
and mobility are considerably changed as the patient grows older, so that 
a method of approach which is suitable for the one will be of no avail for 
the other. 

The surgeons who have contributed most to our knowledge of treatment 
of these hernia: in the adult are Hcdblom and Truesdale. The former has 
recorded a series of over 1000 cases of diaphragmatic hernia of all kinds, in 
which operation was carried out in nearly 400 ; it is significant, however, 
that in this enormous series he mentions onlv 6 cases under the age of 5. 
which had been reported before 1924. Since this time a fair number of opera- 
tions have been successfully done in infants, and the results of the treatment 
in some will be referred to and criticized. 

Pre-operative Treatment. — As regards pre-operative treatment, it is 
important to improve the general condition of the patient as much as possible, 
and this can be achieved to some extent by subcutaneous, intravenous, or 
rectal salines ; again, it is essential that the stomach be emptied bv washing 
it out before the operation starts, for it will probably be dilated and mav be 
full of lluid. In the case which was operated upon by Leopold the .stomach 
was greatly distended with fluid, which not only made the approach to the 
hernial oiifice difficult, but played an important part in the death of the child, 
for during the manipulations necessarA- to reduce the hernia the contents of 
the stomach regurgitated into the pharynx and caused asphs'xia. so that the 
operation had to be temporarily abandoned, and the child eventuallv died 
VOL. X.\I — NO. S3. 2<S 
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of shock, although the defect in relation to the oesophagus had been success- 
fully repaired. 

Anffisthesia. — It would appear that the ancesthetic of choice has not vet 
been found, for almost all the surgeons about to be referred to have selected 
a different method. It has been shown that a sae is present in less than a 
quarter of the cases of congenital hernia, and therefore in the majoritv a 
pneumothorax will be produced whether the abdominal or the thorLic 
approach is chosen. This has led to the use of positive-pressure aincsthesia. 
and Truesdale attributes his successes to a large extent to this fact. On the 
other hand, it has been pointed out that if a laparotomy is done, the pneumo- 
thorax will not be a serious matter, for the lung and mediastinum on the 
affected side are already displaced and the size of the hernial orifice is not as 
large in a favourable case as the wound made by thoracotomy. At the other 
extreme is a local anaesthetic such as was employed in the operation success- 
fullj" accomplished by lizuka and Sano, but the time taken in administering 
the anaesthetic and in keeping the child still must be considerable and must 
add to the risk of an already serious procedure. There remains to be con- 
sidered the use of open ether, and to the writers this appears to be best. It 
is certainly an anaesthetic which can be tolerated with reasonable safety by 
infants in a dehydrated state, a fact which has been well shown in the cases 
of congenital pyloric stenosis which have been operated upon by Jlax Page 
with such good results. It would not. however, be suitable for an extensive 
thoracotomy. 

Method of Approach. — The method of approach is a much debated point, 
and before discussing the relative merits of laparotomy and thoracotomy it 
is well to point out certain statistics. In the first place the general mortality 
of all cases which have been operated upon, according to one authority, is 
54-5 per cent, whereas in infants it rises to 80 per cent. In the absence of the 
signs of intestinal obstruction the mortality for all cases is as low as 23-8 per 
cent. These figures show clearly that the advice which used to be given 
namely, do not operate unless in the presence of obstruction or thoracic 
compression — is responsible to a great extent for the high death-rate, and ve 
consider that ever}^ case in which a reasonable chance of success is present 
should be dealt with as soon as the diagnosis is made. 

2'horacotomy . — The advocates of thoracotomy as a method of approach 
maintain that the exposure obtained by spreading the ribs is very much better 
than that by laparotomy, and this is especially true in the hernia; through tie 
pleuro-peritoneal canal and the lateral part of the septum, which, after a , 
are the most amenable to treatment. In addition to this, once the hernia 
has been reduced, it is much easier to close the hole from above than roni 
below, for not only is the field free from the coils of distended intestine, a 
if any difficulty is experienced in bringing the edges together, the p 
nerve, whieh is lying close by upon the pericardium, can be put ^Vto 

and the corresponding half of the diaphragm relaxed. If it is stil c i icn 
close the orifice, the lower two ribs can easily be severed, a met loc u ^ 

used by Bettman and Hess in the operation successfully perfoimcc } p], 

Laparotoimj.~h\ spite of these advantages, the safest and best ‘'>P1 ‘ j 

in infants is b_v laparotomy. In the first place those cases in u uc i a 
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sac is present, as is often the case in the oesophageal variety . will not suffer 
the additional embarrassment of a pneumothorax however small this may 
be. Then again the general advice of Hcdhlom may be taken to refer to 
this particular type ; he writes : “ Laparotomy and not thoracotomy 
irrespective of the comparative mortality of each is indicated in all cases in 
which obstruction is present, because the state of affairs eaimot be accurately 
diagnosed until it has been seen, and because the patient\s best chance of 
recoverv may lie in a drainage of the afferent loop. In these infants, who 
cannot describe or complain of their symptoms, it is almost certain that by 
the time a diagnosis is made some degree of paralytic ileus or obstruction 
will be present. Even the advocates of the thoracic approach are agreed on 
this point, for Truesdale has rejiortcd a case in which he did a cKCostomy to 
overcome the acute obstruction within the abdomen and shortly afterwards 
repaired the hernia by thoracotomy. Apart from the signs of obstruction, 
however, there are many in which the correct diagnosis is not made until 
the abdomen has been opened ; for instance. Towers has reported a case 
which was diagnosed as an acute intussusception, a mass being palpable in 
the loft upper quadrant of the abdomen. Laparotomy was undertaken and 
the spleen was found to have undergone torsion ; when this had been 
reduced a diaphragmatic hernia was seen through the posterior quadrant of 
the left side of the diaphragm. As there were no signs of obstruction at the 
time, the repair of the hernia was deferred and was successfully completed 
at a second laparotomy later on when the child had recovered from the 
first operation. 

Reduction of the Hernia. — Finally, the question of the actual reduction 
of the hernia is of the greatest importance. These cases are characterized 
by the large amount of bowel which herniates, all of which must be handled 
during the process of reduction, and the shock to the patient is considerable. 
It is therefore a fact of great importance that, whereas it is an easy matter to 
pull the intestines through the orifice from the abdominal side, it is practically 
impossible to push them through from the thorax. In addition to this, if any 
of the viscera have passed through as well, the orifice may be completely 
occluded. This difficulty was encountered by Coryllos and Tow, who have 
recorded the case of a baby 1.3 days old in which they were able to repair the 
opening. The child, which was apparently normal at birth, remained well 
until the seventh day, when it developed a sudden severe attack of evanosis 
and dyspnoea. Radiography showed a hernia through the left pleuro-peri- 
toneal canal and operation was advised. The hernial orifice was approached 
by thoracotomy and the chest was found to be full of distended intestines. 
There were no adhesions, but reduction of the hernia was impossible because 
the spleen had passed through and was held firmly against the orifice bv its 
mesentery. The thoracic incision was therefore prolonged on to the abdomen 
to the left of the mid-line, and reduction of the spleen and intestines was 
easily effected from below. The operation took forty-five minutes in all. 
In spite of the severity of this, the patient survived, which reminds one how 
much a very young baby can resist, and it would appear that not only can 
they resist anoxicmia to an extraordinary degree but that the heart is verv 
strong at this age. The same difficulty of reducing the hernia from above 
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was experienced by Bettman and Hess in the ease already mentioned, and 
they were forced to do a laparotomy as well. It is of interest that the hernia 
with which they were dealing was of the type in which the defect is laterally 
placed opjDOsite the 7th costal cartilage. It has heen suggested that the 
difficulty can be overcome by stretching the orifice manually or by e.xtending 
it in a lateral direction, but even this has proved unsuccessful and must be 
considered a destructive procedure when the whole thing can be done from 
below without difficulty. Further, if by any remote chance some adhesions 
had already formed and were preventing reduction, a thoracotomy can still 
be done as a secondary measure. 

It might be argued that the method of choice is a combined laparotomy 
and thoracotomy, but there is no doubt that in infants this should be avoided 
if possible. From a study of the operative mortality in older cases it is 
apparent that the combined operation is consistently associated with a higher 
mortality thair either of the other two done separately. It has already been 
pointed out that the mortality in these infants is high in any case, and to 
attempt the double event when the whole procedure can be done by laparotomy 
alone is to make the operation an altogether more serious business. There 
have been a number of instances in which success has been achieved from 


below, and the surgeons who report these cases lay stress on the faet that the 
operation has not been difficult. The cases described by Schonbauer and 
Warkany, Donovan, McCleave. lizuka and Sano, and Leopold should be 
particularly consulted. From the anatomy of the part it will be seen that 
the orifice of a hernia through the left pleuro-peritoneal canal can be easily 
closed by suturing the fascia which lies on the front and superior aspect of 
the kidney and suprarenal bod}' to the peritoneum on the anterior part of the 
orifice. This fascia is well suited to bridge the gap because it is strong and 


at the same time fairly mobile on the front of the kidney. 

Another practical difficulty which arises is that the distended intestines 
which have been reduced from the thorax may be too large to fit into the 
abdomen. This can be overcome by prieking the gut in several places and 
allowing the gas to escape, the points of puncture being invaginated in the 


ordinary way. 

It has been noticed in several of the cases that the general condition o 
the patient improved as soon as the intestines had been withdrawn from t le 
thorax ; this was due to the reduction of the intrathoracic pressure an a so 
to the fact that the compressed lung had to some extent become operatne. 
This advantage should be pressed home at the conclusion of the opera ion 
and the child should be given CO, to breathe ; if an intratracheal or P°®' '' 
pressure anmsthctic has been used, the lung can be actively expanc cc . ur 
ther, by passing a pneumothorax needle into the pleural cavity on t le a cc e 
side the pneumothorax can be reduced to a minimum by slow y sue ino o 
the air. This procedure has been done successfully on several ‘ 

it has been shown that the absence of adhesions allows the lear aire ^ 
astinum to move across to their normal position almost 
the pneumothorax is not removed in this way, the absorption o f ^ 
about fourteen days, a fact which has been demonstrate y s 


X-ray photographs. 
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SUMMARY. 

1. A certain number of eases of congenital diapliragniatic hernia oectir- 
ring in infants can be cured by surgical intervention. 

2. The most favourable types arc those through the pleuro-peritoncal 
canal on the left side, lateral defects in the septum, and small hcniiic in 
relation to the cesophagus. 

3. Laparotomy rather than thoracotomy is the method of choice. 

4. Open ether is the best an:csthetic. 

5. The hernia can be easily reduced from I)eIow. but only with e.xtreme 
difficulty from above. 

6. The operation if done from below is not difficult in favourable cases. 

7. Adhesions are very rarely present and need not be anticipated. 

8. The pneumothorax should be removed at the conclusion of the 
operation. 

Our thanks are due to Dr. R. C. .jewesbury and Mr. Max Page for advice 
and criticism and for permission to publish these cases, which were under 
their care. Dr. Fildes has kindly supplied the X-ray photographs. 
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PROSTATECTOMY WITH CLOSURE: FIVE YEARS’ 

EXPERIENCE. 

By S. harry HARRIS, 

iroXORARV UROLOGIST, LEWISHAM HOSPITAL, SYDNEY. 


The evolution of the operation of suprapubic prostatectomy with complete a 
closure of the bladder has, in the author’s hands, been a gradual process from 
the first stage — i.e., the re-formation of the floor of the prostatic urethra— 
which was described by him at the second session of the Australasian Medical/' 
Congress (British Medical Association) in Dunedin, New Zealand, on March J.C,* 
1927d In its completed form it has been practised by him, with minor 
variations, in both one- and two-stage operations for upwards of five years 
dating from October, 1927. The prostatectomy operations for simple hyper- 
trophy performed by the author during the five-year period to Oetober. 1932, 
are shown in the table below. 

SuiUJi.vnY or Cases submitted to Operation for Simple Hypertuopiiy 
DURING THE FiVE-YEAR PERIOD TO OCTOBER, 1932*. 


ty™ or OmuTios 

Xo, OF CASES 

j Toms 

One-stage prostatectomy . . 

322 1 

371 

Two-stage prostatectomy . . 

49 ) 

Deaths 10 = mortality rate 2-7 per cent 
Prostatectomy witii closure . . . . ! 

350 I 

371 

Prostatectomy with suprapubic drainage 

1.5 J 

Reasons for drainage : Two-stage opera- 
tion (1st stage elsewhere in 5), incomplete 
technique, 7 cases ; urethral calibre too , 
small to admit catlicter, 5 cases ; presence 
of foul diverticulum, with plastic on stoma. 

2 cases ; profuse uretliritis, 1 case 
Preliminary cystostomy : — • 1 

Died within one montli 

^ ) 

01 

Later prostatectomy . . 


Left as permanent cystostomy 

7 j 



Since the last paper, ^ presented before the American College of Suigcons 
on Oct. 14, 1929, re-opening of the bladder during convalescence has had to 
be carried out in 3 of 261 patients (1-11 per cent). Of these, one had inconi 
plete drainage due to a faulty catheter and required cystostomy on the sc^ en 


* In the seven-month period, from October, 1932, when this paper 
May, 1933 (this period having been occasioned by delays in “ <• for 

liave been submitted to the operation with 1 death, making the total nii 
the series 11 and the mortality rate slightly lower than 2-7 per cent. 
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flay: one had a severe rcaetionary ha-niorrhaee imnu-diately alter ojieralion. 
for which eystostoniy and blood transfusion were carried o\il. followed by 
complete reewery ; and in the third patient the lip of the ealheler had found 
its way throurrh the bladder incision, and. althou<;h his urine was free of blood 
and no urinarv extravasation had taken place, there was a considerable 
amount of suprapubic tenderness and aaienia. and on llie seventh ])nst- 
operative clav the suprapubic wound was re-o))ened. the e.'ifheler readjusted, 
and the prevesical space drained — this was followed by complete ree()very. 

Deaths. — The number of deaths, as stated above, w.as 10. the e.'iuses 
of which were: Inanition. 47tli day. one ease: pneumonia. 01 li day. two 
cases: acute intestinal obstruction. Itth day. from e;ireint)ma of I lie sienioid. 
one case; paralytic ileus. 12 and 14 days :ifter sjjinal amesthesi.a. two eases ; 
polycvtli.Tinia. pulmonary eniholisni. 7lh flay, one ease: .'lurieid.'ir fibrillation 
and cardiac dilatation. 4th day. one ease; shock. ))rostateetoniy i)1us deep 
diathermy to infiltrating eareinoimi of bladder base, death 12 hours after 
operation, one ease : panophthalmitis, excision of eye. death :5 flays later 
and 15 days after prostatectomy, one ease. Tin’s last ])alient had iiiid a 
preliminary eystostoniy six weeks before the prostaleelomy. There had 
been a number of small pustules below the fistula which were slow to he.al. 
These were in the line of the iirostateetomy incision. 'J'lie day before opcni- 
tion they were touched with pure carbolic acid, and the are.'i of skin containing 
them was excised during the skin incision. Ilis wouml broke down ami he 
developed a general pytemia. This is a valuable exam]ilc of the inadvisability 
of ever carrying out a prostatectomy until all conditions :ire .as reasonably 
favourable as they ean be made. ; 

REPORTS OF PROGRESS. 

Papers recording ]irogress of the operation in the author's hands have 
appeared at intervals during the past five years.^'^ A moving jiicture film 
of the operation was shown before the Annual Congress of the .A.merican 
College of Surgeons in Chicago in October, 1929; In September of that year, 
through the courtesy of Dr. Josejih F. McCarthy, an operative demonstration 
of the actual operation was given at the Post-gradu.ate Hospital. New York, 
before a representative gathering of urologists. 

The operation, which is slowly but surely gaining adherents both at 
home and abroad, is not an operation for the occasional prostateetomist, but 
will, the author believes, become much more widely adopted when the com- 
parative simplicity of the various steps and the safety and soundness of the 
surgical principles involved become more widely appreciated. 

It will be the object of this paper to present the consecutive .steps of the 
operation in as concise and clear a rvay as possible ; to describe the minor, 
though important, alterations in surgical technique which have been made 
since the last publication ; and to detail the precautions which the author, 
in his practice, has found to be essential to the successful issue of any 
considerable consecutive series of cases where this technique is used. 

The particular features of the operation which most commentators 
appear to miss arc, briefiy ; (1) The complete and immediate control of 
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hajmorrhage by suture ; (2) The plastic covering of all the raw surfaces in 
such a way that the prostatic urethra is in the great part re-formed and the 
prostatic cavity obliterated, with the result that healing takes place generallv 
by first intention, septic complications are remarkable for their rarity, fistula 
formation does not occur, and post-operative recurrence of obstruction is 
completely obviated. 

Notwithstanding ‘armchair’ criticism concerning the permanency of tlic 
plastic portion of the operation on the prostatic bed, extended experience, 
both cystoscopic and urethrographic, has proved quite definitely that the 
parts do remain in the position in which they are sewn at the operation. If 
other than ocular evidence be needed, it is to be found in the fact that when 
the plastic reconstruction of the floor of the prostatic urethra has been omitted, 
post-operative recurrence of obstruction has been a not uncommon sequel, 
while it has proved to be entirely absent in those cases in which this recon- 
struction has been carried out. 

Almost without exception, surgeons who have adversely criticized this 
operation either have no first-hand knowledge of it, have not followed the 
technique in anything like its entirety, or have made such alterations as to 
render it unrecognizable. 

There have, as ivith all new procedures, been several suggested modifica- 
tions of the original, but. so far as the author is able to judge, none so nearly 
as the original reproduces the normal anatomical and physiological relationship : 
practically all result in the immediate formation of some type of diaphragm 
fitting tightly round the catheter ; and none seems likely to be so free from 
annoying post-operative complications as the original has proved to be. 

The author would appeal to all who purpose doing this operation to 
follow the technique in its entirety. Many minor variations have been ‘tried 
out’ by him and discarded, and the technique finally adopted has not onh 
been evolved as the result of extended experience, but has stood the test of 
time. More particularly would he deprecate minor alterations in surgical 
technique so far as the prostatic cavity is concerned. The reconstruction of 
the floor of the prostatic urethra is the one vital point, or keystone, upon 
which a successful plastic operation of this type must be constructed, 
complete, clean enucleation of the prostate is, of course, the indispensa ) e 
foundation. 

The results obtainable by this operation, so far as mortalit} am 
morbidity are concerned, present a marked contrast to those obtaincc 
some other widely practised ‘open’ methods, as for example that of ' 
and Hunt of the IMajm Clinic, or that of Thomson-Walker as descri 3cc )> 
Swift Joly and Kenneth M. Walker. ^ Swift .Toly, after making a bnel am^ 
inaccurate reference to the author’s operation, describes some of ^ us on^i^ 
attempts to “ reduce the size of the raw area in the prostatic cavity 
his failures, and adds : “ The prostatic cavity always becomes mfected 
is unsuited for irlastic operations As a matter of actual fact, v 
author’s operation more or less completely covers up the rav sur aces,^ 
guarding them from infection and limiting absorption to the 
Thomson-Walker operation, as described by Swift Joly, not on \ ^ 

entire prostatic cavity wide open for infection and absorption, ou 
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even wirier by euHing out a riccji V from the a])e.\ of t!ic trigone, tluis deliber- 
ately exposing to even further infection the most vulnerable ]K)rtion of the 
urinary tract. Is it any wonder that septic manifestations are common .' 
This last-named step is undertaken with the avowed object of preventing 
post-operative reeurreuee of obstruction. According to the admissions of 
its sponsors it fails in many eases even to do this, and extensive re-operations 
have to be performed for the cure of post -operative (istida and of cicatricial 
contracture of the bladder outlet. Finally, the persistent jiost-prost.'iteelomy 
sepsis M'hieh is featured so largely in their jmblislied ])f)st-o]K>rative rcs\dls 
is. in Kenneth Walker's words, “sometimes so tnniblesome that patients 
have learnt to wash out their blnririers daily with as little di(liev\lty as most 
of us cxpcricnec ii\ cleaning our teeth 

One woidd have felt justified in thinking — unless, of course, one’s state- 
ments were entirely disbelieved — that a welcome would be assured for a 
method which promised even ])artial immunity from the aj>palling list of 
post-operati%’c scquchc so frankly acknowledged by tliese surgeons, and a 
reduction of the high mortality, which is slated to be “ in the region of eighteen 
per cent, at general hospitals and eight per cent, at special hosiiilals”. 

In addition to the reduction of the mortality and morbidity rates res\dting 
from the author’s operation, the convalescent jicriod has been slmrtcned and 
made infinitely more comfortable. The immediate and {josilivc control of 
hremorrhage by suture lifts a load from the minds alike of ])aticnl and surgeon. 
The absence of post-o]icrative urinary leakage tlirongh the wound, which, 
though by no means invariable, has been the general ride, is a further comfort. 
.As stated above, in the entire series of :J7] eases there has been no single 
instance of post-operative fistula formation or of reeurreuee of obstruction. 
There has been one instance of post-operative hernia in the entire scries. 

In the operation practised by the author there are two factors of safety 
Avhieh are of paramount importance, inattention to cither of which is likely 
to spell failure to the plastic portion of the operation however carefully this 
may be carried out. These arc ; (1) The employment of surgical asepsis and 
antisepsis in the care of the catheter in both the pre- and post-operative 
periods ; and (2) The employment of the intra-urcthral method of digital 
enucleation of the prostate. 

1. The Indwelling Catheter and the Demand for Surgical Cleanliness. — 
The most careful aseptic and antiseptic ritual must be obsen'ed in the care 
of the indwelling catheter when this is employed, both in the pre- and post- 
operative periods. Any slovenliness in this regard, apart from any immediate 
ill effects, will reap its omi harvest of post-operative septic sequelae. The 
method, so often seen, of allowing the open end of the catheter to drain into 
a urinal placed between the patient’s thighs is fraught with danger and should 
no longer be tolerated ; the way is wide open for infection which is not slow 
to develop. Only less objectionable is allowing the end of the catheter, per- 
haps plugged by a wooden peg, to swing loose among the bed-clothes. 

2, The Intra-urethral Method of Digital Enucleation of the Prostate. — 
The method of Freycr which held sway for so many years is too liable to be 
associated with complete removal of the verumontanum, the anterior com- 
missure, the anterior portion of the prostatic urethra down to the triangular 
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ligament, and sometimes even the membranous urethra. An unnecessarily 
wide and particularly vulnerable area is thus opened up for infection. In 
the author’s practice the few eases in which the verumontanum has been 
accidental!}^ removed are the only ones in which a slight tendency to persistent 
post-operative urinary leakage has developed, and, by the same token, were 
the only ones which required the passage of a sound at any period duriiw 
convalescence. Particularly would the author desire to utter a word of 
warning against the open instrumental method of carrying out Frever's 
operation, as this must almost of necessitj’^ entail complete removal of the 
prostate, verumontanum, anterior commissure, and prostatic urethra. No 
method of plastic surgery, however well carried out, will overcome the above- 
mentioned defects in enucleation. With the method of bimanual intra- 
urethral enucleation employed by the author {see below), which is merely an 
elaboration of that described many years ago by Bentley Squier, of New 
A^ork, the verumontanum is preserved, the anterior commissure is not dis- 
turbed, and the mucosal covering of much of the prostatic urethra remains 
intact {see Fig. 299). 

SURGICAL PRINCIPLES INVOLVED AND OPERATIVE 
REQUIREMENTS. 

The operation places suprapubic prostatectomy in line with accepted 
principles of general surgical practice in so far that it makes immediate 
provision for ; (1) The positive control of hremorrhage by suture ; (2) The 
re-formation of the prostatic urethra ; (3) The covering up of raw surfaces 
and obliteration of dead spaces (viz., the prostatic cavity and the cave of 
Retzius) ; (4) The abolition of unnecessary drainage (i.e., of suprapubic 

cystostoniy) ; and (5) First-intention healing. The first three are the vital 
or essential principles of the operation, and they are therefore of primary 
importance ; the complete closure, though also extremely valuable, is by 
comparison a secondar}'’ consideration. 

The operation demands complete visual exposure of the base of the 
bladder, and may, if so desired, be performed through a long vertical or 
transverse incision, when only one special instrument — namely, the combined 
needle and needle-holder — will be essential ; or, as the author prefers to do 
it, through a short transverse incision, from 2|- to 3 in. in length, for which 
a set of self-retaining, electrically-lighted bladder retractors has been de^isec 
{see belorv). Any desired bladder retractors may be employed in conjunction 
with a larger incision, but the set illustrated {see Fig. 297) widely opens up 
the bladder base and prostatic cavity, and permits the employment of a mu( 
smaller incision ■without impairing the facility with which the succcssiA e stejis 
of the operation may be carried out. When the complete closure is prac isce 
in conjunction with a long incision of the abdominal parietes and 3 ac ( cr. 
drainage of the prevesical space must be provided. The author s 
and voluminous correspondence have shown the very real risk o 
extravasation -when this precaution is omitted. This very serious 
tion has not been encountered by the author in this last fi'\ e-year perioc , 
during the currency of the present operation. 
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SPECIAL INSTRUMENTS. 

The special inslruincnts employed are fmir in minii)er : fiiey are as 
follows : — 

1. The Boomerang Needle-holder.— An imi»rovecl and iH-rfecled design. 
This ncedle-hoklcr is now well known. It is a modilieation hy the anthor 
of the well-known pattern of Young. Tlie aetnal length assemhied. hut 
excluding the needle, is nt in. : the over-all length, with the large-size needle 
mounted. 10 in. The author's large-siz.e needle only is illustrated (/•'ig. 20(>). 
the smaller being approximately two-thirds the size. 

Tlie large-size needle is indis]iensable for the jdaeing 
of the trigonal and of the anterior sutures in the 
operation as now performed. A smaller needle does 
not take a sufliciently wide bite. 

In order to avoid luemorrbage from the needle 
puncture it is important that the needle should not 
have a terminal sharp cutting edge. The needle 
should be sharpened only at the aelual jioint. It is 
made of rustless steel and must be kept sharp. 

The sole drawback in the past to the use of this 
needle-holder has. in the author’s experienee. been the 
occasional ‘jumping out’ of the needle from the end 
of the needle-holder. Tins diflieidty has now I)cen 
overcome by replacing the locking pin of the original 
design with a small and readily adaptable double clip 
and pin device {see Fig. 304) which is positive in action and made of rustless 
steel. The complete instrument is made by Messrs. Elliotts and .Australian 
Drug Limited, O’Connell Street, Sydney. 

2. Ligature Carrier for the Boomerang NeeUle-holtler. — The use of this 
carrier renders easy the placing of the suture in the needle. It has been 
described in previous publications. 

3. The Bladder Retractors and Self-retaining Frame. — The set consists 
of three cleetrically-lighted retractors, two lateral and one posterior, adapted 
from the old handled pattern of Thomson-Walkcr (Fig. 297). The lamp for 
the left retractor is carried near the top of the blade, that for the right near 
the bottom, while for the posterior the light is set about the centre. An even 
diffusion of light is thus procured. 

The value of this set of retractors has been greatly enhanced by the 
addition, since the last publication, of a self-retaining frame. This is of a 
very simple design and made in two parts with a ‘ pull-and-push ’ union for 
case of sterilization and transport (Fig. 297). 

The couplings for the two lateral retractors are set on the frame at an 
angle, so that the retractor stems run obliquely from without inwards and 
downwards. By this means the retractor blades are given an outward and 
upward cant and bear directly on the side walls of the bladder, Avhile there 
is little, if any. pressure on the abdominal parietes. This ensures tvide lateral 
retraction of the bladder base. 

4. Anterior Retractor. — In addition to the self-retaining set, a narrow 
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recurved, long, anterior retractor made of spring steel is employed which 
dips below the anterior lip of the prostatic rim and lifts this forward thus 
widely opening up the prostatic cavity and greatly facilitating the nlachw nf 
the sutures (Fig, 297, 304), ^ ^ 



Fio. 297. — ^Tlie author’s electrically -lighted bladder retractors and self-retaining 
The anterior i*efcractor is not electrically lighted and does not connect with the frame. T1 k‘ 
rompleto exposure of the field of operation is well sho^^Ti. The tip of the anterior retractor 
is seen lifting the anterior lip of the prostatic cavity fonvard. 


PBEPARATOBY TREATMENT. 

Preliminary catheter drainage is employed for at least ten days (or ])«- 
liminary cystostomy for at least one month, in cases in which cathctcrizat'oi' 
is unsuccessful) if the urine is dirty, if the residual urine exceeds 4 T"' ^5 
the renal function is below par. Patients whose general condition is )C ov 
par and who for that reason require pre-operative jirejiaration often impfo\ 
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to iin extraorcliiinrv extent with a retained catheter, even when no residual 
urine is present. In this type as a rule, and generally in eases of any doubt, 
the retained eatheter is enpiloyed as a j)reliininary. tlu)ii<;li sonietimes inter- 
mittent catheterization eonihined with rest in bed may hrine ahont the desired 
residt in a more comfortable way. 

Vas Ligation for the jirojihylaxis of ejhdidymitis is jirac-tised as a routine. 
The earlier in the preparatory treatment the insertion of the sntnres. the more 
successful will he the result. Silkworm gut suheutaneous translixion sutures 
arc used, and removed after seven days. 

Method of Emptying an Over-distended Bladder. — .\ny suitalile nd)her 
or silk catheter is passed and its funnel end closed. The smallest size hy])o- 
dermic needle is then jihmgcd through the wall of the eatheter into its lumen. 
A length of narrow rubber tubing eoinieets the hypodermic needle to a hot th- 
at the bedside. Not more than -t oz. of iirine ])er hour are allowed to How 
through the needle. To ensure this it may he necessary partially to obstniet 
the rubber tubing. When the bladder is emptied, generally at the ciul of 
twenty-four or thirty-six hours, the needle is removed and the eatheter is 
connected up to a bottle at the bedside as described below. This method 
is of proved safety and simplicity, and is very generally ajiplieable. 

Routine Adopted when a Retained Catheter is Employed. — The bladder is 
washed out thoroughly once or. if necessary, twice daily with a solution of 
permanganate of potash of pale pink colour, then with plain sterile water, 
and completely emptied. Four ounces of a l-.'JOOO solution of silver nitrate 
are then run into the bladder and the catheter is clamped for half an hour. 
When the bladder is dirty the strength of silver nitrate is increased gradually 
to the limit of tolerance, sometimes even up to 1 -12.^0. Generally the dirtier 
the bladder the greater the tolerance for silver nitrate. The silver nitrate 
solution must not be strong enough to cause pain. 

The catheter is drained by a glass connecting tube and a Icngtb of rubber 
tubing to a bottle at the bedside containing antiseptic solution, into which 
the tubing dips. No method of antisepsis ndll clean up a dirty bladder, or 
prevent infection of a clean one. when the end of tbe catheter is placed, as 
is so often seen, in a urinal between the patient’s thighs. 

The catheter is changed at least every third day, the patient, if well 
enoiigh. being given a hot bath between changes of catheter. Always before 
insertion of the catheter the glans penis is mopped -with methylated spirit 
and the urethra irrigated with 1-5000 solution of oxycyanide of mercury. 
The eatheter lubricant consists of 1-500 o.xycyanide of mercury cream 
(tragacanth-glycerin ) . 

Urinary Antiseptics. — Sodium benzoate. 15 to 20 gr. t.d.s., and hexamine. 
10 gr. t.d.s. or oftener. are given by mouth. MTien sodium benzoate disagrees 
with the patient, acid sodium phosphate may be employed instead in the 
same doses. This medication is continued, except for a short remission after 
operation, throughout the patient’s stay in hospital. Confinement to bed is 
usual only for the first day or two of the catheter treatment. 

If this technique is faithfully carried out, there will be found few even 
badly infected bladders which cannot very efficiently be cleaned up, and the 
jjrostatic bed may thus be made a safe place for plastic surgery. 
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Digitalis. — This may generally be administered with advantage. It is. 
however, only prescribed after complete routine examination by a physician, 
which is insisted upon in all cases. 

Indigo-carmine Test. — After a minimum of ten daj’s Avhen catheter 
drainage is indicated, but not until such time as the patient’s condition is 
considered otherwise favourable, an intravenous injection of 10 e.c. of a 
0-4 per cent solution of indigo-carmine is given. Unless a good blue coloration 
(see below) appears in the urine within ten minutes, the patient is considered 
unsuitable for prostatectomy for the present, and is either further prepared 
by the retained catheter or submitted to preliminary cystostomy. Under no 
circumstances is a prostatectomy undertaken, whatever the other tests of 
renal function may indicate, unless the result of the indigo-carmine test is 
considered good enough to warrant it. This is regarded as the final renal 
test of operability. 

The present regime carries with it a considerable improvement in the 
operability rate. Patients, whose renal function would previously have been 
considered to render prostatectomy either hazardous or even inadmissible, 
are now with confidence offered the operation. Where formerly a dark blue 
coloration of the urine was deemed necessary in the final test of operabilit}'. 
operation is now safely undertaken in patients whose indigo-carmine test 
yields a very much lighter blue. Suitable efforts will, of course, have been 
made to bring it up to the usual dark blue coloration. 

OPERATIVE TECHNIQUE. 

The steps of the operation may be summarized as follows : — 

1. Complete washing and emptying of the bladder and irrigation of the 
urethra immediately before operation. 

2. Draping of the towels on the patient in such a way that separate and 
individual access may be had to the rectum, j^enis, and abdominal incision. 
This method has been described in previous papers. 

3. A transverse incision through the skin and fat, 2i to 3 in. in length 
and 1 in. above the level of the symphysis. 

4. Incision of the bladder at the highest point, after pushing back the 
peritoneal reflection. All bleeding points on the cut edges of the blade er 
are carefully tied to ensure that there will be no post-operative bleeding from 
this source. 

5. The enucleation of the prostate. The bimanual method of nitra 
urethral enucleation of the prostate is employed by the author, tvo ingcrs 
of the left hand, on which two gloves are worn, being passed into the 
With the small transverse suprapubic incision which he uses, t le 
assistance afforded by the fingers in the rectum is invaluable. 
forefinger is jjassed into the prostatic urethra and breaks its u ay t 
mucous membrane at the antero-inferior aspect of one or other a 

and just external to the verumontanum. The inferior and superior 5 
of the lateral lobes are followed round to the mid-line first on 
then on the other (Fig. 29S). At the end of the enucleation ^ nrnstalc 

approximately in the condition shown in Fig. 29.0. By this met loc 
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Fig. 2ns. — Drawinir of f)o?it -mort«*m .•<|M ci»u*n of LhiHdor and pro^latir nrot’ira. njx'ijrd 
from the front, illustrating tli*' intra-urethral in<‘tho<l of onueh'alloti of tlio prnstat** <l»‘‘»erilK'd 
in the text. The l)rokr'n hlju-k line aiul th«‘ iirrown tluToon inrlu-iito tla- frair-i* followed 
by the fincer clurinp tlK. cmiHontion. Tlie points n and b. oppoato t)»e anteroonforior nspoct 
of each laternl lobe, indicate the sito nt uluch tin* '•nueleation i« be;:un on each .aide; U an»l c. 
The cut edges of the muscle of t!ie anterior comtni'''*ur(* : c. The inend)ranoim undljra; 
f. The voruinontanmn. 



Fig. 299. — Same specimen as Fi{f. 298 after enucleation of the prostate. The lieuvy 
wh^te line outlines the resulting cavity. It Trill be noted that the membranous urethra, the 
vcnimontanurn, and the prostatic urethra around and distal to it have been left intact. The 
anterior commissure has been divided in this specimen for the purpose of exposing the interior 
of the prostatic urethra ; during an actual operation it is left intact. The dotted black line 
surrounds the additional area which is commonly removed when the Fre^'cr. particiilarlv the 
open instrumental, method of prostatectomy is employed, a. The inter-ureteric bar; b* Th*^* 
trigonal muscle ; c. The membranous urethra ; d and e, Tlie cut edges of the muscle of the 
anterior commi^siiro : f, Tlie verumontanum. (Semi-diagrammatic.) 
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can be cleanly and speedily removed with the greatest gentleness and facility. 
This result is aeeomplished with an almost complete absence of bruising aiid 
with a minimum of disturbance of the surrounding tissues. 


Fig. 300. — Drawing of post-mortem 
specimen of bladder and jirostatic 
urethra opened from the front, and 
showing lateral lobe enlargement of 
the prostate with a perfectly normal 
posterior commissuro. 




Fig. 301. — Same ojise as Fig. 3U() 
after removal of the lateral lobes. 
The trigone has remained undisturbed 
in its normal position. Two htemo. 
static sutures are shown on each side. 
(Semi-diagrammatic.) 


Fig. 302. — From the same speci- 
men as Figs. 298, 299. The trigonal 
tongue is shown sutured in position 
as in t;h^author’s operation. (Pre- 
inserted hVe for rend^' comparison 
with the i^revious figure and to 
ompha^ze how closely reproduced is 
the normal Anatomical relationship of 
the trigone, and prostatic urethra.) 
(Semi -diagrammatic.) 



6. Visualization of the prostatic cavity and removal of any adenon)atoii'' 

remnants or tags. . fprn-latcnil 

7. Insertion of the individual hfcmostatic sutures in tlic pos * 
segment of the prostatic rim to control the gross hicmorrhagc (ace 
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When, as occasionally ha])]icns. the lateral lohes arc enlarged without 
any involvement whatever of the posterior coinmissnre (Fig. -‘tOO). it will 
sometimes be found that the cmiclcation has rcsnlted in the sei)arate 
removal of each lateral lobe, the trigone bcin<: left intact and tindistnrbcd 
(Figs. 301. 302). 

8. Reconstruction of the tloor of the proslatic \ircthra by suturin': a 
wide muscular tongue of trigone into the proslatic cavity (.vrc lirlnw). No. 3 
plain catgut is used for these sutures. This stej>. so far from producing 
deformity as claimed by some critics, not only re-forms the tloor of the 
prostatic urethra, but also straightens out the trigone, gives to its nmsclcs a 
‘point d'appui'. and puts it in ])osition to resume its jdiysiological tble of 
pulling open the internal urethral orifice during the act of micturition 
(Fig. 302). 

9. Obliteration of the prostatic cavity and re-formation of the side walls 
of the new prostatic urethra by two deep anterior transverse snt\ircs of No. 3 
catgut ; these also finally control the venous oozing which normally occurs 
from the prostatie cavity after prostatectomy. I'cry rarely a third suture 
may be required when a very large cavity is present (see Iiclow). The newly 
formed prostatie urethra is always left open wide enough to admit the ti]i 
of the first finger, which is generally passed througli it to guide the catheter 
up into the bladder during its insertion at the end of the plastic portion of 
the operation. .A.11 bleeding should be controlled before the catheter is passed. 
The catheter itself, as indicated above, plays no part in the control of hannor- 
rhage, ample room always being left round it to allow of drainage upwards 
into the bladder from the remnant of the prostatie cavity. Experience has 
proved that tight suturing of the prostatie rim round the catheter predisposes 
to sloughing of the contiguous parts and to secondary hamiorrhagc. 

10. Insertion tlirough the urethra into the bladder of a rubber catheter, 
size 22 E., preparation of its vesical end. and transfixion by a needle armed 
with silkworm gut (sec hclon:). 

11. Vahmlar closure of the bladder, obliteration of the .space of Retzius. 
and closure of the lower angle of the incision in the aponeurosis by one single 
three-looped extended figure-of-eight suture of No. 3 plain catgut (see Fig. 
308). This suture has been described in detail in previous publications. If, 
for any reason, an unduly large incision has been made in the bladder, the 
lower angle is first closed separately by one or, if necessary, more figure-of- 
eight sutures. These serve both to bring the muscle of the bladder wall 
together and to invert the cut edges in this situation. The remainder of the 
bladder incision is then closed by the single three-looped suture. 

12. Complete closure of the abdominal wound. 

13. Suspension of the vesical end of the catheter by tying the silkworm 
gut tr^sfixibn suture round a glass rod lying on the abdomen (see Fig. 308). 

Postero-lateral Haemostatic Sutures. — From two to four sutures of 
No. 2 plain catgut are placed on eithe r side of the mid-line in the posterior 
third of the rim of the prostatie c avitv (see Figs. SOI, 302, 301), wFichTln 
a properly conducted prostatectomy, is the site of the gross haemorrhage 
in', the vast majority of cases. Where two sutures have been placed on one 
side and gross bleeding is still taking place from the region between these 
VOL. XXI. — xo. S3. 29 
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two sutures, the loose ends of these sutures may be tied together. Great 
care should be taken -when two sutures are tied together in this way that 
no undue narrowing of the prostatic rim takes place in the direction of its 
circumference, as this would make it more difficult to draw down the trigonal 
tongue, and would thus predispose to ledge formation. Should bleeding still 
persist in front of or behind these sutures, further sutures should be placed in 
froirt of or behind those already placed. In no circumstances is a postero- 
lateral suture of one side tied across the mid-line to a postero-lateral suture 
on the opposite side, as this would deliberately encourage ledge formation. 

After bleeding has been controlled in the region served by the postero- 
lateral sutures, gross bleeding may occasionalh^ be seen from a large artery 
or vein lying deeply on the more anterior portion of the prostatic rim. AVhen 
this occurs an individual suture should be placed around the bleeding point 
with the boomerang needle, since the anterior obliterative sutures when they 
are tied may not afford sufficient compression. All bleeding from the pros- 
tatic rim must be definitely controlled before proceeding further. 

As the author has pointed out in previous papers, when the bleeding is 
arterial, the sutures should be placed in front of the bleeding point; when 
venous, behind. 

The Posterior or Trigonal Suture. — In all cases the needle for the trigonal 


suture now embraces a much wider extent of tissue than described in previous 
communications. The point of entry of the needle is well down behind the 

base of the trigone {see Fig. 304). It is, of 

//JJ course, necessary to visualize the ureteral 

, !,}/■*■ ■ ; orifices before inserting the needle. If this is 

/,- V' ■ ^ - I ' -' ■ ■ ! 4one, no fear need be entertained of compres- 

' III f ' them when the suture is tied. The 

point of the needle is made to emerge in the 
prostatic cavity as far forward, i.e., as deeply, 
r;.> as possible. 

For record purposes the author grades 

the trigonal flap according to its depth of 
LilY — ^ — penetration into the prostatic cavity as A , 


Fig. 303. — Sootional view showing B , Or C . 

needle tracks, ab, ac, ad, for three Jjj ‘C’ the flap is pullcd Well dOWn into 

r^ToTn^^ef of^irgont^rU:?: the prostatic cavity, almost completely re- 

ureteric bar; ab and sometimes ac fomiinff the floor of the piostatic urethra 

do not require the use of the special ® « \ t ‘TJ’ 

capsule forceps : for ad, which yields 302 and. Fl^, 303 ad). In -cj \ o* ' ’ 

Se es'sentfS’'^''” ac) the flap penetrates not so deeply, and m 

are essen m . 

more superficially, but at the least in such a Avay that the horizontal muscu ar 
shelf or projecting ledge, ■which appears in this position after remo\a 
the prostate, is converted into a steep vertical gutter. This gutter vi 
even further accentuated when the anterior transverse sutures are icc 
Fig. 307) and the flap becomes firmly bedded in position (see ^ 

The employment of flap ‘A’ or ‘B’ makes for greater simp ici > 
operative technique, since the boomerang needle maj' genera j c 
deeply enough through the prostatic capsule to form one or o ler 
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flaps without the aid of the sjiccial capsule forceps which have been described 
in previous publications. 

Except that these more .supcrfieial inetliods of fixing tlic trigonal flaj) 
carrv a considerablv greater liability to suprapubic, leakage of urine after 
removal of the catheter on the tenth day, the ultimate results seem to he 
as good as when flap ‘C’ is made. Experience has shown that, rcicris 
paribiifi, the better the flap, the less is the leakage. 

Although the author’s preference is very decidedly for the cm]floymcnt 
of the capsule forceps and of flap ‘C’ (Eig. 30 V). where this is possible, he has 



Fig. 304. — Formation of the trigonal flap : the needle enters behind the interurcteric bar 
and emerges through the prostatic capsule at b. The special cap.sule forceps are picking up 
the prostatic capsule. Two haemostatic sutures only are shown for the sake of simplicity. 
The new locking device for the boomerang needle is shown on the needle-holder. 

Inset 1 shows the point of the needle emerging through the prostatic capsule: the 
suture carrier in position. 

Jnsei 2 shows the trigonal suture tied, drawing donm into the prostatic cavity the 
entire thickness of the trigonal tongue with its subjacent muscle and re-forming the floor 
of the prostatic urethra. 


carried out a considerable number of operations emplo 3 dng flap ‘A’ or ‘B’ 
and has had no cau^e for regret. 

So far as the risk of perforation of the rectum the needle is concerned, 
this is a practical impossibility with the technique and needle described. 
This accident has never happened either in the author’s hands, or, to the 
best of his knowledge, elsewhere. 

During the tjdng of the trigonal suture the tip of the operator’s left fore- 
finger, if he is standing on the patient’s left side (which is the author’s practice) 
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Fio. 305. — Sectional view allowing the 
method of tying the trigonal suture, the 
left fore-finger pushing well down into the 
prostntio cavity, ab, Track of needle ; 
1 , Torn apex of trigone ; 2, Interureteric 
bar. 


should push doivn the knot as far as possible into the prostatic cavity (Via 
305) ; this ensures that the trigonal tongue will be carried down to the lowest 
part of the loop when it is tied {see Fig. 302). If the right forefinger is used 
for this purpose, it will be found very difficult to pass this deeply enouo-h into 

the prostatic cavity, and the tenclencv 
will be to draw the trigonal flap upwards 
away from the prostatic cavity wlien 
tying the knot. 

The Anterior Transverse Oblitei-ative 
Sutures. — In the vast majority of cases 
two anterior transverse obliterative 
sutures are employed, though one may 
suffice for a very small cavity, and a 
particularly large cavity may r-erj" occa- 
sionally demand the use of three. One 
suture is tied before the next is placed. 

The first, or most anterior suture, 
fiasses transversely at a tangent to the 
anterior segment of the prostatic rim 
as shown in Fig. 306. The second is 
parallel to the first and bisects what 
remains of the prostatic cavity. These 
sutures traverse the prostatic cavity 
deeply from side to side, just missing 
its floor in the depths. They will lie above and in front of the catheter 
when it is passed. 

Greater efficiency has been attained for these sutures by increasing the 
extent of their bite. The needle for each stitch now perforates the bladder 
base much more widely out on each side than formerly, and, in fact, takes 
about as wide a bite of the Avhole 
thickness of the bladder muscle in 
this situation as it can be made to 
hold. There results from this not 
only more nearly complete oblitera- 
tion of the prostatic cavity, but also 
a wide inversion of the rim of the 
prostatic cavity and adjoining portion 
of the bladder base, thus largely re- 
forming the side walls of the new 
prostatic urethra. During the process 
of tying these sutures the trigonal 
tongue sinks progressively to a lower 
plane, until finally it disappears 
almost entirely from view. It is . . . , i tic 

thus made to penetrate even more deeply into its position in t le pros . 
cavity, in which it is norv very firmU bedded {P'>S- inset). - 

termination of the operation there should be no visible rav sur ace 
no bleeding. 



Fig. 300. — Needle in position for the first 
anterior transverse obliterative suture. - “ 
the width of the bito of the needle. Tn.onnI 
tongue in position— two haimostatic sutures onl. 
aro illustrated for the sake of sirnplicitj. 
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Preparation of Retained Catheter. — A tliiii-'valled niI)bcT catlictcr of 
size ‘22 F. is employed. This is measured by gauge and not by the makers 
marking. 

After tlie eatheter is passed into the bladder a seeond eye is cut about 
one inch from the tip, and tlie end of the catheter is cut off transversely just 
beyond this new eye. Tbc full calibre of the eatheter is thus made available 
for drainage (Ffg. .307). 

It has been found important to make sure that, owing to faulty manu- 
facture. there is no narrowing at any point throughout the liiincn of the 



Fig. 307. — Second tran.sversc obliterative suture inserted ; pla.'ttic operation completed : 
catheter with silk^*orm-gut transfixion suture in position, Tlie catheter i.s pas.^ied intact 
and the tip cut off after a second eye has been made. 

Jnsc* : Same stajie before passage of the catheter, ^ote that there is no visible raw 
surface, that the trigonal flap lies on a plane below that of the rest of the bladder base and 
is firmly bedded in position, and that the lateral cdge.s of the prostatic rim are decplv 
inverted, thus partly re-forming the side walls of the new prostotin urethra. 


catheter. This was the cause of inefficient drainage in two of the author's 
eases. All catheters are now tested before use by passing through them a 
full-size obturator. 

If, as occasionally happens, it is found that the catheter is too large to 
pass through the urethra into the bladder, no apprehension need be felt, as 
the catheter plays no part either in the control of hsemorrhage or in the 
urethral reconstruction. Suprapubic drainage should be instituted, and the 
bladder will be found to close rapidly after removal of the suprapubic drainage 
tube. As a matter of fact, the complete closure, though a valuable asset. 
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is rather in tlie nature of a eomfort and convenience to the patient than a 
vital factor in the final outcome. 

The operation is completed as shown in Fig. 308. 

Prostatectomy in the Presence of Diverticulum of the Bladder. — IVlien 
the diverticulum is of such a size that it can be dealt with from within the 
bladder, the complete operation (i.e., diverticulectomy plus prostatectoniv) 
may be undertaken at the same sitting, provided it has been possible by 
preliminary preparation to cleanse the diverticulum efficiently of its foiil 
content. When the diverticulum is larger and demands extravesical removal, 
or, in any case, when the content remains foul in spite of treatment, tlie 



Fig. 308. — Sectional view of the completed operation seen from below. The three-loop 
sutiu’e is tied, approximating the bladder muscle, making a valvular inversion of the cut edge.^, 
obliterating the space of Retzius, and closing the lower angle of the incision in the aponetirosis. 

The catheter is tethered to the glass rod lying on the abdomen. 

Inset : The three-loop or extended figure-of-eight suture, partially tightened. The 
catheter suture has been omitted to avoid confusion. 

author prefers as a rule to remorm the diverticulum at a preliminary operation 
in conjunction with cystostomy if the patient’s condition warrants it, the 
prostatectomy being deferred to a later stage. In some cases, however, v len 
the general condition of the patient was not such as to warrant any prolonget 
procedure, he has combined a plastic widening of the diverticular stoma, 
generally by means of a vertical downward incision terminating as c ose as 
possible to the internal urethral orifice, with prostatectomy and the 
plastic procedure on the prostatic cavity. The advisability of associa cc 
suprapubic drainage in cases of this type depends on the foulness or o lern i 
of the diverticular content. 



PROSTATECTOMY WITH CLOSURE 451 

Paraffin Method of Cleansing a Foul Diverliculuni.—\ divcrticulnm with 
offensive contents may often be rajiidly and cllieicntiy cleaned up by inject ing 
a sufTicient quantity of liquid paralbn into the bladder, after its routine daily 
irrigation, thoroughly to distend the diverticulum. When the excess is 
allowed to flow out of the bladder, the diverticular orifice will generally con- 
tract down and retain the remnant of oil in jilacc of its jircvious content of 
decomposing urine. 

Two-stage Prostatectomy with Closure. — A ])rcliminary cystostomy is 
practised only when cither catheterization is impracticable or it has been 
impossible to bring about suflicicnt improvement by catheterization to warrant 
the one-stage operation. 

The prostatectomy is not undertaken until at least one month after the 
cystostomy in order to allow of subsidence of the wound induration. The 
patient in the interval is iqi and about with a small-gauge ])crmancnt eystos- 
tomy tube in position. When the prostatectomy is undertaken a vertical 
incision is carried downwards from the cystostomy opening, which, in these 
cases, has been made through a transverse skin incision two inches above 
the level of the symphysis. The same ])lastie technique on the prostiitic 
cavity is carried out as in the one-stage operation. 

A second set of bladder retractors, of the same design though half the 
width of those described above, has been made for >tse in the occasional ease 
in which the latter cannot be introduced through the more restricted space 
available in the two-stage operation. 

Water-tight closure of the abdominal wall is, of course, not so readily 
obtained in these cases. It is surprising, however, how little urinary leakage 
actually occurs. The leakage in this series of cases persisted in few beyond 
the twelfth and in none beyond the twenty-eight day. 

The Post-operative Catheter Drainage. — At the termination of the opera- 
tion, and before the patient leaves the operating table, a few syringcfuls of 
1-5000 oxycyanide of mercury solution are washed backwards and forwards 
through the catheter to remove the blood-clot which invariably will be found 
to have formed in the catheter. A wide-bore glass connection is then placed 
in the funnel end of the catheter and inserted into a sterilized S-oz. glass 
bottle, into which some of the oxycyanide of mercury solution flows back 
from the bladder. IVlien the patient is returned to bed the catheter is con- 
nected up in the usual way by a length of rubber tubing to a bottle at the 
bedside. 

A careful watch must be kept on the catheter, especially for the first 
twenty-four or thirty-six hours, to ensure continuity of drainage. MTien the 
operation has been properly carried out, with all due attention to hamostasis, 
there will rarely be any cause for anxiety in this regard. It is axiomatic that 
no bladder should ever be completely closed when the bleeding has not been 
adequately controlled. On this point there should be no room for errors of 
judgement. 

The majority of patients require no interference ndth the catheter, but 
should any doubt be entertained about the continuity of the drainage there 
should be no hesitation in injecting, repeatedly if necessary, oz. of 1-3000 
solution of silver nitrate to free the catheter of possible clots. 
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Irrigation of the bladder, bej'Oiid the amount necessary to free the 
catheter of clot, is neither necessarj' nor permitted. 

Spasmodic and jjainful contractions of the bladder sometimes occur 
during the first two or three days of convalescence, especially in fat patients. 
This can generally be overcome or minimized by leading the rubber drainage 
tube below instead of over the patient’s thighs. 

The catheter is retained in position until the tenth post-operative dav. 
It is removed by cutting across the silkworm-gut suture immediately below 
the glass rod. The hairpin-shaped remnant of silkworm gut comes away 
with the catheter. Most patients are out of bed on the eleventh day. 

Post-operative Haemorrhage. — Post-operative haemorrhage, reactionary 
or secondary, of sufficient severity to demand cystostomy has been extremely 
rare throughout the series. It has occurred only once in the last 273 cases. 

An injection into the buttock of from 1 to 2 oz. of whole blood, whicli 
need not be typed for this purpose, has seemed of value in the few cases in 
which its use was called for on account of the persistent formation of clots 
interfering with the continuity of drainage through the catheter, either before 
or after prostatectomy. 


SUMMARY. 

1. The author’s operation of suprapubie prostatectomy with closure is 
described in detail. 

2. The results obtained during the five years’ currency of this operation 
down to October, 1932, are presented. 

3. The number of cases submitted to prostatectomy was 371, the deaths 
were 10, the niortalitj^ rate was 2-7 per cent. 

4. The operation is decided^ not one for the occasional prostatectomist. 
but the technique will present no insuperable difficulties to those experienced 
in this branch of surgery. 

5. The essential features of the operation are the immediate control of 
hmmorrhage by suture, the re-formation of the prostatic urethra, and oblitera- 
tion of the jrrostatic cavitj^, combined with immediate closure of the bladder 
and abdominal wound. 

6. In addition to the improvement of mortality, morbidity, and opera- 
bility rates, manifested by this operation as compared with other videl\ 
practised methods of suprapubic prostatectomy, this operation also complete > 
obviates post-operative recurrence of obstruction. Further, the ^a^ous 
septic manifestations, which have been the bugbear of prostatectomy, laic 
almost completely disappeared. 
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ENLARGEMENT OF THE ANTERIOR PORTION OF 
THE PROSTATE GLAND. 

By BBENNAX S. CRAX. 

CARXEoii: TKACiiiNG FKi.i.ow, pKPAnTMiiNT oi* r.XTHoLor; V. i'nivkhsitv of 

The following case of enlarged prostate is of interest in view of tlie umisiial 
involvement of the anterior ]>ortion. A'crv few similar eases have been 
recorded (WadeA Young.- and Walker^). In a series of 77 prostate glands 
removed at autopsy in which simple enlargement was jircscnt I found involve- 
ment of the anterior portion in only one. and Riches and Muir' in their 
series (59 cases) report an incidence of 1 per cent. 

The prostate gland is eomjioscd of five lobes ; two symmetrical lateral 
lobes, an anterior lobe in front of the nrctlira. a ])Oslcrior lobe behind and 
below the ejaculatory duets, and a middle lobe situated in the acute angle 
between the posterior urethral wall ami the ejaculatory duets. This classi- 
fication has an embryological basis, notwithstanding the fact that before birtli 
the demarcation between the lobes has disappeared with the exception of the 
posterior mid-prostatic groove which separates the lateral lobes. As is well 
knos\'n, simple enlargement affects the median or lateral lobes, and, in my 
experience, practically always both, although enlargement of one of them 
may predominate. 


CASE REPORT. 

Unfortunately no history is available, as the patient, aged 71, was admitted 
to the Aberdeen Royal Infirmarj' in a comatose condition, with laceration of the 
brain and fracture of the skull resulting from an accident ; he died without regaining 
consciousness. 

PosT-MonxEJi Findings. — .At the autopsy, on opening the bladder, which 
was moderately distended with urine, an enlarged prostate was found with an 
intravesical projection of about the size of a fairly large marble ; this over- 
hung and partly occluded the internal meatus which lay behind it. Tlie median 
and lateral lobes, which were but very slightly enlarged, did not produce an 
elevation of the floor of the bladder, the walls of which showed a moderate 
degree of muscular hj-pertrophy with trabeculation. A median sagittal section 
{Fig. 309) through the prostate demonstrated that the projection was not of 
pohiioid nature, but part of a greatly enlarged anterior lobe which as a whole 
was approximately of the size of a walnut. The cut surface was studded uith 
well-formed spheroids composed of h\-perplastic prostatic glandular tissue, and. 
in all respects, its appearance was identical with that of a median- or lateral- 
lobe enlargement. The prostatic urethra was displaced baclnvards by the mass 
and formed a gentle cur\-e. The posterior lobe was a trifle large for the a<ie 
of tiie patient. Microscopic examination of the anterior lobe showed changes 
exactly analogous to those met with in the typical median- and lateral-lobe 
enlargement. The ureters, pelves, and kidneys presented no unusual changes, 
except deep passive congestion of the last named. Theie was no c^-stitis. Xo 
stricture of the urethra was present. 
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Wade’s and Young’s cases are illustrated by a photograph and drawin-r 
res])ectively, but, though admitting that this type of enlargement is rare'’ 
these writers give no further detailed account of these cases. In Wade’s 
specimen “ the disease was confined to the anterior lobe ”, but in Young’s case 
the median lobe was also enlarged but to a less degree. 



Fig. 309. — Median section showing the enlargement of the anterior portion of tlie 
prostate gland and the accompanying hypertrophy of the bladder. H.B , Hypertropliied 
bladder wall; A.P., Enlarged anterior portion of the prostate gland showing the intra* 
vesical projection and the w’ell-formed cystic ‘spheroids*; P.U., Prostatic urethra; P.P., 
Posterior portion of the prostate gland; S.V., Portion of a seminal vesicle; E.D., Terminal 
portion of an ejaculatory duct, (x 2 .) 

COMMENTARY. 

1. Developmentally the glandules of the anterior lobe of tlie prostate 
are the first to cease g^o^vth and retrogression is apparent in the earliest 
years of life. In view of this it is difficult to understand why in exceptional 
cases these structures persist to an unusual extent and in later life may even 
become the site of hyperplastic changes, especially as no glandular cleficicnc.v 
is apparent in the rest of the organ, when such exuberance might be regarded 
as of a compensatory nature. 

2. Anterior-lobe enlargement in itself is capable of causing urinary ob- 
struction. This is well shown in my case by the presence of the hypertrophy 
of the bladder, no other likely causal lesion being found at the autopsy. 
This would tend to prove that interference with the integrity of the trigona 
muscle is not a sine qua non in the causation of urinary obstruction in pro- 
static enlargement. During micturition the posterior segment of the blac c er 
neck is drawn backwards so that the angle formed by the floor of the prosta ic 
urethra and the trigone is increased, the one graduallj’’ meeting the ° ^ 
instead of at an acute angle ; the anterior segment remains stationar\ . "s 
mechanism is due to the contraction of the muscular fibres of the trij,oiie^ 
which run from their origin near the inter-ureteric bar to be insertcc in 
veruraontanum. 
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It has recently been suggested by Walker^ and others that an important 
cause of urinary obstruction in enlargement is interference with tlic action 
of this muscle, whether by infiltration of its fibres or by an increase in the 
size of the angle between the trigone and the door of the urethra. AMiilst 
this view undoubtedly must be true in many eases, csjicei.'dly in median-lobe 
In-jicrplasias and cases included under the term of ‘jirostatie bar’, it cannot 
be universally so. as in the case I have described the disease was practically 
confined to the anterior segment of the bladflcr neck, and the trigone and 
floor of the ])ostcrior urethra were ajrjiarcntly unaffected. 

It is probable that frequency of micturition had been jircsent during 
life owing to the presence of the intravesical jirojcetion formed by the large 
anterior lobe, which, apart from jilaying the role of a foreign body within 
the bladder, undoubtedly would have caused stretching and irritation of the 
mucous membrane of the bladder neck. The mucosa in front of the meatus 
is, however, less sensitive than that covering the trigone, which is the part 
affected in mcdian-lohc enlargement. 

3. Rectal examination would fail to tlcmonstratc the prc.scnec of an 
enlarged anterior lobe, although this would readily be seen on cystoscopy. 

I wish to thank Professor Shennan for permission to jmblish this ease. 
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AN INQUIRY INTO THE RESULTS OF SURGICAL TREATMENT 
OF GENITAL TUBERCULOSIS IN THE MALE. 

By RALPH O. LEE, 

TIESIDEST ASSISTANT SCRCEON, ST. THOMAS’S HOSTITAI. ; 

-AXD KENNETH BOATOS, 

SHHGICAI. REGISTR-\R, ST. THOMAS’S HOSPITAI.. 


Genit.al tuberculosis is a local manifestation of a general disease the ultimate 
cure of -which depends upon the resistance of the patient to the attacking 
organism. General treatment in the form of improved hygienic conditions 
and rest, coupled with the administration of tuberculin, has been shown in 
a minority of cases to produce cure, but in the majority it fails to stop the 
spread of the disease through the seminal tract. Local rest without surgical 
interference eannot be obtained, and there can be little doubt that surgery 
used to remove obviously diseased organs is completely justified. 

Published results of series of cases treated without operation are scanty 
but uniformly depressing. Barney^ quotes 11 cases, 6 of which died of tuber- 
culosis. Keyes- gives 30 per cent as his figure for cure in 24 cases, and 
Lelongt® using tuberculin claimed 33 per cent cures in 70 cases. 

With surgical interference there is a distinct improvement. Orchidectoiny 
and, more recently, epididymeetom}* bare been the operations most widely 
practised, and numerous series of results have been published. These arc 
difficult to compare, since the standard accepted for cure, and the length of 
time for which cases have been followed, vary with different authors. Simon.’’ 
in 107 cases treated by orchidectoiny, claimed 57 per cent cured, no period 
of obsei-ration being gii^en. Lapeyre,® who watched cases four to ten years 
after operation, claimed 75 per cent cures. Bruns,® reporting 111 cases, gave 
40 per cent as cured in three to thirty-four years after operation, and out 
of 78 unilateral cases 60 per cent had the opposite side affected within four 
months of operation. Boguljuboff,'^ in 166 unilateral cases, showed a recur- 
rence rate of 76 per cent, and Berger® had a corresponding rate of 60-4 per 
cent. BarnejA quotes 49 cases of unilateral disease. Within three years of 
orchidectomy 37 per cent had the opposite side affected. Keyes,- in a similar 
series, gave a figure of 60-9 per cent. Young® gives a series of 85 cases treated 
by simple orchidectomji which have been thoroughly studied, and a summary 
of his findings is given below — 

Per cent 


Remained well or improved 
Recurrence in opposite epididj-mis . . 
Recurrence in prostate or seminal vesicles 
Remote mortality. . 

Operative mortality 


40 

.31* 

3-4 

29 

Nil 


• Of 45 unilateral cases. 
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The tendency to recurrence after orchidcctomy. already well-known, is 
strikingly illustrated by these figures. This, and the remote mortality, has 
led surgeons to consider more radical jjroecdurcs. Young is of the opinion 
that the disease begins centrally in the prostate and seminal vesicles, and 
strongly advocates a wide c.veision including the epididymis, vas deferens, 
one or both seminal vesicles, and jiortions of the |)rost;ite if these latter are 
involved. 

If thoroughly carried out this is an operation of eonsiflerablc magnitude, 
and in practice it is rarely feasible to do more than remove the diseased 
vesicle with the vas and epididymis in one piece. The problem therefore is ; 
Does the removal of a diseased vesicle materially improve the prognosis ? 
Young has published 2-t cases treated by his ra<lieal o])cration. Ilis figures 
show ; — 

iVr r( nt 

.-\livc and veil lap to !) years afler ojienition) .. .. .It 

RccuiTCnec in opposite epididymis (T niiilatend ea-es) . . -tt! 

Remote mortality.. .. .. .. .. ..20 

Operative mortality . . . . . . . . . . .t 

Of other observers who have published figttres of the radical operation. 
BaudeD® in 5S cases claimed 7S per cent cured, one to si.\ years after opera- 
tion. Quinby^'^ states that he jtcrforincd the operation in 7 eases with good 
immediate results, but gives no after history. \Vhitcside.*- however, quotes 
22 cases, none of which were watched for more than two years, in M-hich he 
considers the results are poor. 

In order to determine the significance of vesicular enlargement and the 
value of this more radical treatment, a series of cases taken from a ten-year 
period has been followed and analysed. The details of most of the cases 
have been obtained from the records of St. Thomas’s Hospital and the 
remainder are due to the kindness of Hr. C. A. R. Xitch. Eighty-nine cases 
which came under treatment during the years 1921-30 inclusive have been 
traced during 1932. Host of these were seen and examined by one of us, 
and wherever possible the urine was examined for the presence of pus and 
tubercle bacilli. The majority were subjected to limited operations, either 
orchidectomy or epididymectomy. but a smaller group underwent radical 
orchido-vaso-vcsiculectomy. At tbc same time the opportunity has been 
taken to investigate the mortality of the disease, and the liability to ascend- 
ing infection of the urinary tract. 

The clinical extent of the disease when the patients first came under 
observation is given in Tables I and II. Table I contains primary genital 
cases, and Table II cases secondary to renal tuberculosis. Of the total 89, 
48 showed enlargement of one or both seminal vesicles. 

Table I . — Piumarv Genit.vi. C.\ses. 

Unilateral epidi(l\mitis alone . . . . . . . . 32 

Unilateral epididjtnitis with involvement of prostate or vesicles 40 
Bilateral ep'didj-mitis alone . . . . . . . . 0 

Bilateral cpididjinitis with involvement of prostate or vcs!cle.s . . 2 


Total 80 
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Table II. — Cases Secondary to Renal Tuberculosis. 

Unilateral epididymitis alone . . . . . . . . 2 

Unilateral epididymitis with involvement of prostate or vesicles 5 
Bilateral epididymitis alone . . . . . . . . 1 

Bilateral epididymitis with involvement of prostate or vesicles . . i 

Total 9 

Mortality. — The true mortality of the disease in the series was difficult 
to estimate, since, in cases dying some years after treatment, the cause of 
death could not always be ascertained. An analysis of the fatal cases is 
given in Table III. 


Table III. — Analysis of Fatal Cases. 


Immediate 

Remote 


Po.st operation 
Pulmonary tuberculosis I 
Aliliary tuberculosis j 
Renal tuberculosis 
Probable tuberculosis . . 
Unascertained 


1 

7 

1 

5 


19 

The patients included in ‘probable tuberculosis’ were known to have 
active disease when last heard from. The mortality from all causes during 
the period two to twelve years of observation is 21 -3 per cent. The mortality 
from known or probable tuberculosis is 17 per cent. The only post-operative 
death followed a radical operation and was due to tuberculous broncho- 
pneumonia. 

Ascending Infection of the Urinary Tract. — The close connection between 
genital and renal tuberculosis has long been recognized, with spread from 
kidney to epididymis as the usual route. It is a striking fact in this series 
that only 9 of 89 cases followed renal disease. The incidence of the reverse 
spread from genital to urinary tract is smaller still. In order to estimate 
this the urine of 50 patients was examined microscopically for the presence of 
pus and tubercle bacilli, specimens from twenty-four hour collections being 
used. In 40 cases the urine was clear. In 8 cases pus -without tubercle 
bacilli was found, and in all of these there were no symptoms, the patients 
being otherwise well. In only 2 cases was pus with tubercle bacilli found. 
One of these cases followed renal tuberculosis ; the other had had both testes 
removed for tubercle, the first in 1920 ; and in May, 1932, urinarj'^ investi- 
gation revealed a tuberculous pyonephrosis with much calcification. In ^ lev 
of the long previous involvement of the first testis, it is possible that t ic 
renal condition was secondary. This is the only example in 50 cases in hie i 
ascending infection of the urinary tract can be alleged. 

Treatment. — The cases have been divided into four groups, and a 
classification modelled on that of Young has been used. 

1. In the first group are 11 cases which did not undergo opera ion, 
in the majority this was because of the presence of active pulmonarj ( 

The diagnosis in the remainder wms established on clinical groun s ' 
and may therefore be open to doubt. The present condition o t us gro 
of cases is given in Table IV. 
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Tnhlc 71'.— CoNsnnvATivr, Tiir.AT.Mi;NT. 

Apparently inactive . . . . . . 0 

Apparently active . . . . . ■ . . 1 (Ijihtrril) 

Died of phthisis . . . . . . . . t 

Total n 

In most of these eases tubereiiHn was not vised, and no estimate tif its 
value ean be given. It is noteworthy that over half of the eases are 
apparently inactive two to twelve years after first observation. 

2. The second group contains 62 eases which were treated by a limited 
operation — either orchidectomy or cpididymcctomy : 21 of these cases sliowcd 
vesicular enlargement prior to operation. The present condition of the grouji 
is given in Table V. 

Table T. — LiMiTia) OnatATiON' (02 Casi;.s). 

Apparently cured .. .. .. 29 (IG'G per cent) 

(T, lislitf-Ml) 

RceuTTenec in prostale or \esio\cs . . . . ^ per eenV^ 

(1 

Recurrence in opposite epididymis .. .. 22 {ilo-rt per cent) 

Died without further tirogcnilxi! lesions .. 8 (18 0 per cent) 

Gross recurrence rafe^ 49*8 per cent. 

Tiecurrcnce rale in oj}posit€ rpididymis in 54 unilalcrnl crises, 

40*7 per cenL 

3. The third group contains the 21 of these eases in which vesicular 
enlargement was noted. Table VI shows an analysis for comparison. 

Table VI. — Limited Operation in 21 Cases in which 
I''ES iCL'Evn Enl-vrgejient was Noted. 

Apparently cured . . . . . , 10 (47-G per cent) 

bjlal^ralj 

Recurrence in opposite cpididjmis . . . . 8 (38-1 per cent) 

Died without further genital lesions . . 3 (14-3 per cent) 

Gross recurrence rale, 331 per cent. 

Recurrence rate itt opposite epididymis in 19 unilateral cases, 

42-1 per cent. 

It is surprising that both liability to spread to the contralateral epi- 
didymis and gross recurrence rate are no higher than in the main group. 
In other words, enlargement of the seminal vesicles appears not to affect 
the prognosis. 

4. The fourth group is composed of 16 eases in which radical operations 
were performed. Vesicular enlargement was present in all, and the vesicles 
on removal were caseous and microscopically showed active tuberculosis. The 
operation in each case consisted in removal of the epididymis (or testis) 
with the vas and seminal vesicle, usually in one stage. Portions of the 
prostate were not removed. The present condition of this group is criven 
in Tabic VII. 
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Table VII. — Radical Operation (10 Cases). 

Apparently cured . . . . . . 9 (so-.s per cent) 

(1 bilateral) 

Recurrence in opposite epididymis . . . . C (.t7-5 per cent) 

Post-operative death . . . . . . 1 ( G-2 per cent) 

Gross recurrence rate in recovered cases, 40-1 per cent. 

Recurrence rale in opposite epididymis in 14 unilateral cases xehich 
recovered, 42-9 per cent. 

Fifty-six per cent of these patients are now well without further opera- 
tion, a figure which compares favourably with any of the preceding series. 
The remote mortality has been nil, and although it is difficult to attribute 
this entirely to the operation, it is very satisfactory. On the other hand, 
there appears for the first time a post-operative mortality, and the figures 
for recurrence show no improvement compared with those of the more limited 
operation, but are indeed slightly worse. 

SUMMARY. 

1. A series of 89 eases of genital tuberculosis in the male, occurring in 
a ten-year period, has been followed up and analysed. 

2. The mortality of the disease appears to be about 20 per cent. 

3. Upward extension of infection to the urinary tract is rare. 

4. The recurrenee rate after surgical interference is about 40 per cent. 
This figure is not influenced by the presence of a palpable vesicle before 
operation, nor by its surgical removal. 

5. Radical operation with vesiculectomy, whilst not affecting the recur- 
rence rate in the other epididymis, seems to decrease the remote mortality. 

6. In this series radieal operation has introduced an immediate mortality. 

We should like to express our thanks to the surgeons of St. Thomas’s 
Hospital who have kindly allowed us to investigate their cases, and in 
particular to Mr. C. A. R. Nitch, who first suggested this research and without 
whose direction and valuable criticism it would not have been possible. 
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I. THE PATHOLOGY OF CALCIFICATION AND OSSIFICATION. 

Till: problems of bone growtii have for many years altracted tlie attention 
of physiologists, anatomists, and bioelicmists. and many controversies have 
eentred on the nature of the osteoblast and the osteoclast, tiic function of 
the periosteum, the chemical constitution of the bone sail, and the factors 
determining the deposition of this salt in the skeletal framework. To the 
clinician and the surgeon these problems have appeared to be chiefly of 
academic interest, and in no other branch of medicine has there been more 
confused thought, more inaccurate observation, and more unsound teaching, 
than in the clinical pathology of ossification, calcification, and dccalcification 
of tissues. Bone formation has been attributed to the specific activity of 
osteoblasts, despite the fact that bone may develop in tissues far distant 
from any possible source of osteoblasts. The deposition of calcium in 
abnormal situations has not been correlated with the deposition of calcium 
in normal bone, and special theories have been formulated to account for it.' 
No clinical distinction has been clearly established between destruction of 
bone and simple dccalcification. The association of dccalcification of bone 
with the hypencmia of infection has been accepted, but the same dccalcifica- 
tion arising after fracture of the neck of the femur and leading to non-union 
has been attributed to impairment of tbe blood-supply. An identical patho- 
logical entity has therefore been attributed to exactly opposite pathological 
processes. 

-Although e.xperimental observation is still incomplete, the work which is 
already established is sufficient to enunciate principles of the most Antal 
clinical significance. The osteoblast can no longer be regarded as a cell 
endowed with the specific power of laying down bone. It is merely the cell 
of a mesenchymatous tissue in which inorganic salts may be deposited, 
absorbed, redeposited, and reabsorbed according to the local influence of 
enzymes, and under the general control of endocrines. This is not a property 


* Based on a paper by R. tVatson Jones read before the Innominate Club, Biverpoo). 
September, lOai, and a joint paper by R. tVatson Jones and R. E. Roberts read before tbe 
Radiological Section of the Royal Society of Medicine, March, 1Q5P,. 

VOL. XXI. — NO. S3. 


.30 
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peculiar to bone cells. A similar power to effect tlie deposition of inorganic 
salts is possessed at certain stages of development by the cells of cartilage 
and of fibrous tissue. The bone cell has no more specific power than the 
cartilage cell or the fibrous-tissue cell, and in fact all of these cells are of the 
same type. The early undifferentiated mesenchyme of the embryo forms a 
common mesoblastic stem from which may develop either fibrous tissue, 
cartilage, or bone, and the cells of these tissues are strictly comparable. The 



Fig. 310. — Tuberculous disease of the os calcis with calcification of caseous 
Sinuses formed, secondary infection supervened, and areas of ossification developed, 'j nen 
the amorphous calcium drained away, the bone remained as sequestra and the sinuses persjs e( 
until they were remov’cd. {North Wales Sanatorium case.) 


bone cell of Purkinje is a fibroblast imprisoned in bone and in a state o 
quiescence. The osteoblast is a fibroblast enlarged because it is active. An} 
of these tissues, after preliminary de-differentiation to the state ot primitnc 
mesenchyme, may be built up again in the form of one of the other tissues. 
When the endocrine balance is disturbed as in hyperparathyroidism s 'e c a 
bone may be de-differentiated only to reappear as fibrous tissue. 
other hand, in myositis ossificans progressiva the fibrous tissue o enc on 
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and muscles is de-diffcrcntiatcd and built up again as bone. The change 
from cartilage to bone is seen in every epiphysial disc, aTid under pathological 
conditions the same process may be observed in the semilunar cartilages 
of the knee-joint {see Fig. 340). The view put forward by Lcriehc and 
Policard,® and advocated in this country by Grcig.’® is that the only factor 
necessarv to determine bone as the ultimate destiny of a mass of prinntivc 
mesenchyme is an excess of calcium with an adequate blood-supply. By 
these factors the theory accounts for the development of bone not only in 
the skeleton but in abdominal scars, thoracic viscera, and other tissues. Any 
adult tissue whieh can be de-diffcrcntiatcd into primitive mesenchyme may 
be built up again as bone if there is calcium excess. Pathological calcareous 
deposits in any region of the body may therefore change into pathological 
ossific deposits if the blood-supply should become adequate {Fig. 310). 

The Physico-chemical Mechanism of Calcification. — The mechanism of 
the deposition of calcium in these mcscnchymatous tissues is obviously a 
physico-chemical problem. It is probable that the calcium is not separately 
precipitated in the form of calcium carbonate, calcium phosphate, and other 
salts, but that the bone salt is a eomplc.x calcium carbonato-phosphate 
molecule [e.g., Ca, (PO ,)2 CaCOj] holding in combination magnesium, sodium, 
potassium, chloride, fluoride, and hydroxyl groups.”"^’ In addition to 
inorganic phosphate, blood contains a phosphoric ester the calcium salt of 
which is soluble. This ester cannot yield POj ions on dissociation, so that 
it does not affect the saturation of the calcium phosphate. 

Robison’^® has shown that tissues which normally become the site of 
calcareous deposit contain an enzyme, phosphatase, which hydrolyses the 
ester and sets free inorganic phosphate. The increased concentration of 
POj ions results in the precipitation of the carbonato-phosphate molecule. 
In a gron-ing bone the epiphysial line has the greatest phosphatase activitj', 
the already developed bone has a lower activity, and the resting epiphysial 
cartilage is completely inactive. The patella of a child before the appearance 
of the centre of ossification has no phosphatase, but so soon as ossification 
commences phosphatase is to be found. The phosphatase activity of tissues 
which become the site of pathological calcification has not yet been estimated 
except in the case of the kidney. But in cases of heterotopic ossification of 
the abdominal wall, experimentally induced in dogs by transplanting bladder 
epithelium, Huggins^^ has shown that the ossifying tissue possesses ver\^ high 
phosphatase activity. 

The activity of the enzjTne is dependent on the hydrogen-ion concen- 
tration of the tissue fluids, and in the case of another phosphatase present 
in blood-corpuscles Martland^'* has shorni that there is a delicate equilibrium. 
If the pH falls below 7-3, the esters are hydrolysed and the inorganic phos- 
phates increase, whereas if the pH is above 7-35, the esters are sjTithesized 
and the inorganic phosphates decrease. ^Moreover, the hydrolysis of phos- 
phoric esters will not necessarily be followed by calcification unless the 
concentration of calcium ions is also favourable. The kidney has a high 
phosphatase activity, but with blood calcium at the normal level of 10 mgrm. 
per cent no calcification is observed. In the presence of hypercalcsemia, 
calcification of the kidney is very frequently seen {.see Fig. 324). 
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Pathological Calcification. — The deposition of calcium salts in mesen- 
chyinatous tissues would therefore appear to depend on the concentration of 
calcium ions and the activity of the phosphatases. The first factor is of 
significance in relation to the multiple calcareous deposits which may be asso- 
ciated with hypercalcfemia. This association was noted by Virchow and has 
been observed many times in recent experimental work with parathyroid 
extract.^®"^'’ Blood may not be a supersaturated solution of the bone salt, 



Fig. 311. — Calcification of caseous psoas abscess in a case of tuberculous dis..oso of 
the spine. {Shropshire Orthopcedic Hospital case.) 


but normally it is almost fully saturated. In hyperparathyroidism t e 
concentration of calcium is increased by 50 per cent or rnore, an 
reasonably be expected to result in generalized precipitation in man} , 

But supersaturation will not explain the ordinary case o pa ° 
calcification where there is no evidence of hypercalcsemia. ‘ „ 

governing phosphatase activity are not yet fully estabhs le , u 
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Fig. 312. — Calcification of fibroma of the tibialis nnticus. {Mr, C. Tfiurslari Holtmul.) 




Fig. 313. — Calcification of hydatid cyst of liver distinguished from renal calcification 

by uroselectan. 
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be no doubt that the loeal cireulation must play an important part, whether 
through its effect on the carbon dioxide content of the tissues, the hydronen- 
ion concentration, or on other undetermined factors. Pathological calcifica- 
tion is seen in tissues of which the metabolism is normally low — in the 
avascular caseous masses of old tuberculous and syphilitic disease (Fig. 311), 
in tendons and ligaments,^i^ in the falx cerebri and the fascia lata, in costal 
cartilages,^’^ the semilunar cartilages,i^* and the intervertebral discs,!®^ and in 
the fibrous walls of blood-vessels. Even in such relatively avascular tissues 
the deposition of calcium is usually the result of still further reduction in 
the metabolic rate by fibrosis following trauma or infection. In the tendo 
Achillis calcification follows the fibrosis of subcutaneous tenotomy (p. 491), 
and in the supraspinatus tendon it follows chronic traumatic tendonitis 
(p. 484). In the pericardium calcification is seen after fibrous pericarditis, 
and in the falx cerebri after sinusitis. The calcification of tumours is 
observed when the blood-supply is so impaired that degenerative changes 
have appeared. It is therefore seen in the uterine fibroid, the fibroma of 
tendons'*® (Fig. 312), and in the fibrous walls of cysts (Fig. 313). 

Whatever may be the association bet'ween impaired vascularity, phos- 
phatase activity, and calcification, it is definitely reversible. Tissues may be 
calcified, decalcified, and recalcified b}' alternately decreasing the circulation 
through the influence of X rays and allowing it to increase by a cessation of 
treatment (p. 469). INIoreover, pathological calcareous deposits resulting from 
reduced vascularity of the tissues, may reabsorb in the presence of secondary 
irritative hyperaemia (p. 485). If the deposit of calcium is sufficiently exten- 
sive, revascularization rvill result in ossification ; but with smaller deposits, 
revascularization leads to complete reabsorption. 

The Relation of Vascularity to Calcification of Bone. — There can be 
little doubt that the same factors govern the calcification of all mesenchyma- 
tous tissues, and the same relationship of vascularity to calcification which 
is observed in pathological deposits is also observed in bone. If the blood- 
supply to a bone is decreased, the bone undergoes increased calcification ; 
if the blood-supply is increased, the bone undergoes decalcification. 

Diminution of the arterial blood-supply of bone is constantly seen in 
syphilitic osteitis w'here there is endarteritis obliterans, and the characteristic 
bone change is one of increased calcification or sclerosis. Similarly increased 
calcification is observed in the later stages of osteomyelitis, when the initial 
hyperaemia has subsided and has been replaced by the ischaemia of reparative 
fibrosis. 

The hyperaemia which causes decalcification may be infective in origin, 
it may be traumatic and due to the liberation of the vasodilators histamine 
and acetylcholine, or it may be of the nature of a relative hyperaemia from 
disuse. There appears at first sight to be some difficulty in correlating t ic 
decalcification of injury and infection, where obviously there is hyperaaiua. 
with the decalcification of disuse. In the first place it must be recognr/ct 
that disuse rarely stands alone, and as a rule there is the added factor eit icr 
of injurj’’ or of infection. In a paralytic limb w'here there is uncomp ica cc 
disuse, decalcification is of relatively mild degree. jMoreover, even m sue * 
a case, although there is total functional inactivity, there is relatn e \ i 
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impairment of arterial supply, and a blood'SU])ply M'hich is normal for a limb 
in normal aetivity becomes a relative hypenemia when the limb is totally 
inactive. The degree of dccalcifieation is therefore ])ro]iorlionatc to the 
intensity of tlic hypenemia. It is least marked and dcvcIo])s most slowly 
from the relative hypenemia of disuse, it is more severe with the greater 
lu’peraemia of trauma, and it is most complete with the acute hypenemia 
of infection. 

A fact which is obvious, but which requires emphasis owing to the 
importance of its clinical applications, is that a fragment of bone comjilctcly 
cut off from the circulation so that it is avascular, will retain its original 
calcium content unchanged, wh.atcvcr changes may occur in the adjacent 
vascular bone. 

Resume. — The pathological and biochemical observations which have 
been discussed and which arc of clinical importance may be summarized as 
follows ; — 

1. There is normally a balance between the calcium content and the 
vascularity of mescnchymatous tisstics (which is probably associated with 
phosphatase activity). 

a. In the case of bone. — 

Normal circulation Normal calcification 

Increased blood-supply Dccalcifieation 

Decreased blood-supply Increased calcification 

Blood-supply cut off Unchanged calcification 

h. In any mesenchymatous tissue of low metabolism. — 

Decreased blood-supply Pathological calcification. 

(Fibrosis of trouma or infection) 

2. Fibroblasts -f excess of calcium ~ adequate blood-supply >• bone. 

n. THE RADIOLOGICAL SIGNIFICANCE OF THE DENSITY 
OF BONE SHADOWS. 

The pathologist recognizes that hypera-mia of bone produces decalcifica- 
tion, and anaemia produces sclerosis ; the radiologist recognizes the converse, 
and must interpret decalcification as evidence of an increased blood-supply 
and sclerosis as evidence of a decreased blood-supply. 

Disuse decalcification affects the whole of the bones of the limb equally, 
except that the vascular cancellous bone will obviously be more involved 
than the compact bone. The degree of decalcification may be taken as an 
accurate index of the functional use or disuse of the limb. Fig. 314 shows 
two identical cases of Colles’s fracture of the radius. The first has been 
immobilized by splints which have seriously interfered with the functional 
use of the limb. The second has been immobilized just as completely, but 
by means of a plaster cast which has left free the fingers and the palm 
of the hand. In the second case work has been continued throughout, 
so that there has been no diminution in muscular acti^^ty despite the 
immobilization of the joint. The first shows marked decalcification and the 
second shows none. 
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Very complete decalcification may be seen in the irresence of infection 
of neighbouring parts, but it is important to recognize that the loss of calcium 
in such cases may be due entirely to hypermmia, and does not necessarilv 
imply any infection of the bone itself. In a recent case of tuberculous teno- 
synovitis of the tibialis posticus, there was such marked localized decalcifica- 
tion of the metaphysis and epiphysis of the tibia that the diagnosis of osteo- 
myelitis seemed fully justified. But when the tuberculous sheath was e.xcisecl 
the bone -was found to be uninfected. Although it w'as decalcified and cut 
easily with a scalpel, there was neither inflammatory nor destructive change. 



Fig. 314. — Disuse deealcification of bone. Two similar cases of Colies s frac 
the radius eight -sveeks after injury. A, In this case there has been excessive splmtag 
no functional activity. B, In this there has been full functional activity tiuougio .j 

In tuberculosis of the hip-joint, radiological examination in the actne stage 
of the disease may suggest complete destruction of the femoral head. er 
tireless subsequent X-rays taken after quiescence of the infection an >e 
resumption of function, prove that the bone had been merely ^ca ci le ■ 
Cases which would otherwise appear to be remarkable examp es o lo 

regeneration are not infrequently observed. rwopn 

Similarly, in neoplasms of bone it is important to distinguisi 
destruction and simple decalcification. Bone sarcomata may i';g,. 

or osteoplastic in nature. The relationship between vascularity im 
cation is well exemplified in these tumours, for one finds tha c 
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type is rapidly growing and very liypcricinic, wliercas tlic osteoplastic ty])c is 
more slow growing and less vascular. In the lormcr type the increased 
vascularization is seen not only in the tumour itself hut also in neighbouring 
bony parts. This parasareomatous hypericmia would account for the apjiear- 
ance presented in some cases where the bone bcyontl the limits of the tnmoiir 
itself is seen to be markedly dccalcilicd. So extensive may be the dcealeili- 
cation that inspection of the radiograph suggests extensive destruction of 
the bone. In a case of this type {Fig. .'Jla) treated by X rays combined with 
colloidal lead, the bone appeared imdcr treatment to reorganize almost 
completely. Presumably the diminution in the blood-supply resulting from 
the treatment gave rise to rccaleifieation of the previously deealeificd area. 



A B 

Fig. — Sarcoma of the scapula showing recalcification under treatment by X ravs 

and colloidal lead. A, Xov. 8, 1923. B, Feb. 4, 1924. 


When treatment was suspended, further deealeifieation took place, with 
subsequent recalcification when further treatment was given. The patient 
eventually died from metastases elsewhere. 

If in the presence of generalized decalcification one fragment of bone 
has retained its normal calcium content, the radiologist can say with certainty 
that the fragment is avascular. It is this fact which enables him to report 
the presence of a sequestrum in osteomyelitis. But the sequestration of bone 
may be the result of trauma and not of infection. The carpal scaphoid bone 
is supplied with blood by a vessel which enters at the tubercle, and a fracture 
through the waist of the scaphoid will completely cut off the blood-supply 
of tile proximal half of the bone. In such a case, although every other carpal 
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Fig. 

RIG. 


Fig. 

:n7. 



Fig. 31G.- — Fracture of 
the carpal scaphoid with 
evidence of avascularity 
of the proximal half of 
the bone. The proximal 
half of the scaphoid is of 
normal density (cf. upper 
shafts of radius and ulna). 
Unlike the distal half and 
the other carpal and 
metacarpal bones, it has 
not undergone decalcifi- 
cation. It is therefore 
avascular. 

Fig. 317. — Fracture of 
the neck of the astragalus 
and of the internal mal- 
leolus. Tho body of the 
astragalus and the in- 
ternal malleolus having 
retained their full cal- 
cium content must bo 
avascular. This implies 
that there has been dis- 
location of the body of 
the astragalus which is 
now redttced. 
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bone niav decalcify, the proximal Iialf of tlic scaplioid remains normally 
dense {Fig. 316 ). If in another case there is normal density of the scmihm.ar 
as well as of the proximal half of the scaphoid, the other bones bcinp decalci- 
fied. the radiologist can say with certainty that there has been a dislocation 
of the semilunar and half scaphoid, although the dislocation may now be 
reduced. Similarly, if the astragalus shows normal density but every other 
adjacent bone shows dccalcification. the radiologist knows tlnit the astragalus 
is avascular and that it has been completely dislocated and its ligamentous 
attachments torn, although the bone may subscfpicntly have been replaced 
{Fig. . 317 ). 

III. THE CLINICAL SIGNIFICANCE OF HYPERiEMIC 
DECALCIFICATION OF BONE. 

Delayed Union of Fractures. — Tbc dccalcification of disuse frequently 
accounts for delay in the consolidation of fractures. It is well recognized 
that delayed union of leg fractures may be curcfl by simj)lc weight-bearing 
in an ambulatory splint or plaster. The treatment has done nothing more 
than to balance the functional activity of the limb with the arterial blood- 
supply, so preventing further disuse dccalcification and leading to rccalci- 
fication. On this pathological fact is based the principle of early functional 
activity in the treatment of all fractures. It is this fact which explains the 
greater success of the dorsal plaster cast in securing bony union of fractures 
of the carpal scaphoid than the palmar cock-up splint which interferes with 
function.®^ 

Non-union of Fractures. — It may be categorically laid down, contrary 
as it may be to existing teaching, that inadequate immobilization is the only 
factor of importance in establishing non-union. Before a fracture can unite, 
capillary blood-vessels and a continuous mass of young connective tissue must 
bridge the gap between the fragments. Xot until the initial traumatic hyper- 
aemia has subsided can the calcium salts be redeposited in the young connective 
tissue to form callus. When finally with increasing fibrosis the local blood- 
supply becomes impaired, the callus joining the two fragments undergoes 
dense calcification and sclerosis, and union is consolidated. 

If, on the other hand, the fragments are imperfectly immobilized, the 
constant shearing and twisting strains rupture the capillaries between tbe 
fragments, and interrupt the continuity of the developing connective tissue, 
iloreover, the repeated traumatization gives rise to constantly recurring 
hj-persemia, and more and more of the bone-ends undergoes decalcification. 
Ultimately a linear fracture is represented by a cavity, the two bone-ends 
showing concave surfaces, ^^^lcn finally the hx-peramia does subside, there 
is no continuous mass of callus which can be recalcified, and sclerosis is 
observed in the plaque of bone across the concave bone-ends. Non-union is 
now established. 

This sequence of events may constantly be seen in fractures of the 
scaphoid and fractures of the neck of the femur which have been imperfectlv 
immobilized {Figx. . 318 , . 310 ). Moreover, it is of significance that the fractures 
of the skeleton which hax'c been the most common sites of non-union, are 
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Fig. 318. — A, TJnunited fracture of scaphoid of six months’ duration. B» By no treat* 
ment other than immobilization for many months, the fracture has united by bone ; the 
traumatic hyperajmic decalcification has been arrested and the cavitj*^ has recalcified. 



Fig. 319. — A, Ununited fracture of femur neck. Six months after injury. Th<? 
has been in bed throughout. The continued traumatic hj-perjcmia from inadequate imrno )i i 
zation has caused decaloification of the neck. (Vr.J.H.JIaiher.) B, Similar fracture o nc^ 
of femur. Six months after injury. This patient has also been in bed moving is 
throughout, but the fracture has been immobilized by a stainless Smith Peterson nai , 
no decalcification has occurred. 
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precisely those which arc most diiriciilt to immobilize completely.* Ftirlhcr- 
more. in fractures of the true neck of the femur the pereentafre of eases 
securing bony union is directly proportional to the completeness of the 
immobilization. With no immobilization, not one unites by bone ; with a 
Whitman plaster, which immobilizes to some extent but docs not eomiilctely 
prevent shearing and rotative strains, about -iO per cent unite : with ji .Smith 



Fig. ^^20. — A, Compound fracture of shafts of both leg bones treated by 'VVinnett Orr 
plaster. There is extensive decalcification owing to traumatic and infective hyperjcmia. 
B, Same case ten months later. There has been no treatment other than continued im- 
raobiUzation. As the traumatic and infective hyperromia subsided the ‘ cavity ’ recalcified. 


Peterson nail®" so well placed that immobility is absolute, practically every 
case unites by bone {Fig. 319). 

In the infected compound fracture there is still more decalcification, 
because the initial hyperamia of trauma is perpetuated by the bj'persemia of 


* It should not be necessary to point out the fallacy in the argument that because 
fractures of the ribs always unite some degree of mobility encourages union. Although the 
whole rib moves with every respiration, it is a composite movement in which both fragments 
move together ; they do not move on each other. There is no fracture in the skeleton in 
which there is a greater protection from shearing strain. 
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infection. But decalcification only delays union and does not prevent it. 
The explanation of the frequency of non-union in infected fractures lies in 
the fact that the treatment of the infection has usually been allowed to inter- 
fere with the immobilization. The Winnett Orr treatment®^ of compound 
fractures has helped to solve the difficulty, not only by maintaining absolute 
immobilization despite the infection, but by minimizing the loss of calcium 
through minimizing the volume of discharge. When this method of treatment 
is adopted the fragments may be seen to recalcify as soon as the infection 



ABC 

Fig. 321. — A, Chondroma of phalanx ; B, One month after curettage and bone-grafting , 

C, Six months after bone-grafting. A month after operation the graft still lias a grca 
density than the adjacent bone. It is therefore avascular and is dead. 

becomes quiescent. Consolidation rapidly follows the removal of the last 
sequestrum and the healing of the last sinus, and even extensive gaps arc 
filled and recalcified without bone-grafting proving necessary 320). 

The Transplantation of Bone. — When non-union of a fracture has 
established with cavitation and with sclerosis of the bone-ends, a 
operation undoubtedly facilitates union. There has been considera ) 
encc of opinion amongst surgeons as to whether the cells of the gra 
or whether the graft dies and merely provides a framework for neu 
formation. During the first daj'^ or two the undamaged cells on t ic s 
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of tlie graft may perhaps grow and multiply, for even in the laboratory, with 
suitable hanging drop media. Fcll®^® has grown living cultures of bone. 
Nevertheless aetive growth of the graft cannot continue after the first few 
hours unless there is survival of its cells by rcvascvilari'/ution. Radiographs 
taken at frequent intervals after operation show that the graft, so long as 
it remains visible in the films, has a greater density than the adjacent 
bone, which undergoes the deealcilication of traumatic hyjrcnemia (Ffg. 321). 
This in itself proves that the graft has remained avascular, and although 
its calcium store is utilized by continued surface erosion until it is entirely 
absorbed, the transplanted bone has never been within the circulation of 
its host. 

A bone-grafting operation facilitates union of fractures in three ways : 

(1) The preparation of the bed of the graft breaks down tbc barrier of 
sclerosed bone and allows revascularization and mobiliziition of calcium salts ; 

(2) The graft itself augments the local excess of calcium : and (3) The 
accurate fitting of the graft in its bed assists in securing the necessary 
immobilization. These three factors also apjily when the bone-grafting 
operation is complicated by infection, and it is entirely wrong in these circum- 
stances to remove the graft at an early stage. Tlic transplanted bone is no 
more dead than in uninfected eases, and, provided that immobility is unceas- 
ingly maintained by a Winnett Orr plaster, the calcium salts liberated by the 
infective hyperfcmia are utilized for the Tecaleifieation of the callus. In every 
sequestrum there is evidence of decalciftcation in the erosion and pitting of 
the surface. The only difference between a bone-graft and a sequestrum is 
that in the former case the fragment is completely decalcified by the vascular 
young connective tissue, whereas in the latter case decaleification is ultimately 
limited by the fibrosis and avascular scar-tissue formation of the later stages 
of infection. When once the infection has reached this chronic stage the 
graft can be of no further assistance, for it cannot be further decalcified, and 
any fragments responsible for sinus formation may be removed. But in a 
definite proportion of cases sufficient calcium bas already been mobilized and 
the fracture is united. 

The Robertson Lavalle operation®®'*® of drilling into the decalcified areas 
adjacent to the surface of a tuberculous joint and laying a fragment of bone 
in the drill hole is merely another illustration of the value of a transplanted 
fragment of bone as a source of calcium salts. The operation cannot be of 
value through the hjqreraemia it induces, for the decalcification proves that 
the region is already hypersemic. The ‘regeneration’ which is claimed is 
merely recalcification of bone which has not been destroyed but has been 
decalcified by hypersemia. 

In the obliteration of bone cysts and benign tumours of bone the 
implantation of a graft is a procedure which facilitates bone regeneration 
by providing a reservoir of calcium {see Fig. 321), and there is erddence 
that boiled bone, beef bone, ivory, or a paste of calcium salts is equally 
effective. 

Kiimmell’s Disease. — If it be accepted that Kummell’s disease of the 
spine, with absorption of the vertebral body progressing weeks and 
months after injury, can occur in the absence of any fracture, it is to the 
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hyperasmic decalcification of contusion of the vertebra that the condition 
must be ascribed. One of the authors has shown elsewhere’®’ that extensive 
crush fractures can be spontaneously reduced by simple hyperextension 
movement, and even perfect X-rays may fail to show evidence of the fracture 
which earlier X-rays proved to be present. In such cases there will 
undoubtedly be hyperaemia of the vertebral body, and it is not necessary to 
assume a rather problematical ‘contusion’ localized to one body. In every 
fracture of the vertebral body the resulting hyperaemia leads to decalcification 
and absorption. This still further facilitates the collapse and rvedging of the 
vertebra which follows the breaking up of the cancellous framework unless it 



Fig. 322. — Spontaneous hyperaemic dislocation of tho atlas with cord pressure a 
quadriplegia. The dislocation was reduced, the child survived, and the paraplegia ‘ 

Two years later there was pyuria and tubercle bacilluria, but there has been no cvk . 
radiological or clinical, of tuberculous disease of the atlas. {Dr . Emrys Jones.) 

is adequately protected. For this reason the deformity after a relati\cl> 
simple untreated crush fracture of the spine never attains its ma.ximum iin 
several months after injurjr. . . 

Spontaneous Hyperaemic Dislocation of the Atlas. It has been poin 
out that hyperaemic decalcification of bone does not necessarily imp } m 
tion of the bone itself, but may result from the spreading hypernemia ^ 
adjacent inflammatory focus. This is most clearly illustrated y t ^ ^ 
consequences of nasopharjmgeal infections and other infections a 
of the skull, when the hyperaemia extends sufficiently to involve ti - • • 
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So marked mav be the deealeification that the attaehmcids of the transverse 
ligament are loosened and the anchorage of tlie odontoid to the atlas is 
impaired. Forward subluxation or dislocation of the atlas may now arise 
spontaneously. 

The 14 rceorded cases and 2 personal cases were reeenlly reviewed 
bv one of the authors.®- and since that jniblieation 4 further cases have 
been observed by him. and others personally eomnmnieatcd. bringing the 
total to 21. The eondition occurs most commonly at the end of the first 
decade. The nature of the infec- 
tion and its exact location is of 
no significance ; it may be tuber- 
culous, specific, or pyogenic ; it 
may involve the tonsil, the naso- 
pharynx, the cervical glands, the 
retropharv’ngeal cellular tissue, 
the mastoid process, or the occi- 
pital bone. The one factor com- 
mon to all cases has been an 
infection sufficiently acute and 
sufficiently near the atlas to 
give rise to hyperremia but not 
necessarily to infection of the 
bone. In the majority of cases 
the dislocation has been readily 
reduced and a relatively short 
period of immobilization has been 
adequate in securing complete 
recovery. 

Three clinical types must be 
distinguished, the pathology being 
identical in all types and tbe 
clinical differentiation dependent 
upon the degree of displacement. 

In the group which is the most 
common, the atlas is dislocated 
forwards and slightly rotated, 
sufficiently to produce torticollis, 
painful movement, and spasm of 
the deep cervical muscles. In 
the second group, of which no case has hitherto been reported in the 
literature, the displacement is more marked and the spinal cord is com- 
pressed ; the compression is incomplete so that the patient survives, but a 
quadriplegia results — in the case now reported the dislocation was reduced 
and the paralysis fully recovered (Fig. .322). In the third group the dis- 
location is so complete that the cervical cord is completely compressed and 
the patient dies suddenly : the cases of Greig and of Reid are of this ty]re, 
and Fig. .323 shows the post-mortem specimen of a similar case in the 
Liverpool University ^Museum. 

VOL. XXL — NO. 83. 



Fig. 323. — Spontaneous hj-peraimic dislocation 
of the atlas with cord pressure and death. 
There is htperaimic deealeification of the odontoid 
but no evidence of tubercuIou.s disease. {Post- 
mortem Specimen, Liverpool University Pathological 
Museum.) 
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Summary op 21 Cases op Spontaneous Hyperasmic Dislocation- 

op THE Atlas. 


Author 

Age 

SEX 

Cause op llYPER^kMU 

Dislocation without Compiication : — 




Gillette"^ 

2 

? 

Tonsillitis 

Swanberg"'.. 

22 

M. 

Tonsillitis 

GriseF^ 

8 

F. 

Tonsillitis 

Grisel 

9 

F. 

Nasopharyngitis 

Desfosses ' ® 

7 

F. 

Nasopharyngitis 

Berkheiser'® 

8 

F. 

9 

Berklieiser 

Berkheiser . . 

10 

9 

F. 

ai. 

Scarlet fever (? with pliarviigitisl 
‘ Cold in head ’ 

Berklieiser 

11 

ai. 

‘ Sore throat ’ 

Berkheiser . . 

9 

F. 

Acute influenza 

Watson Jones®- 

9 

ai. 

Acute mastoid disease 

Watson Jones 

2 

ai. 

Nasopharyngitis 

Watson Jones* 

17 

ai. 

Osteomyelitis of occipital bone 

Watson Jones* 

11 

F. 

Pharyngitis and bronchitis 

Fitzwilliams* 

10 

ar. 

Tonsillitis and cervical adenitis 

. Fitzwilliams* 

15 

ai. 

? Acute rheumatism 

Dislocation with Quadripiegia : — 




Watson Jones* 

7 

ai. 

T.B. cervical glands 

Dislocation with Sudden Death : — 




Clias. Bell®" 

? 

F. 

Syphilitic ulceration of pliarj'nx 

Greig®'- 

16 

F. 

Retropharyngeal abscess 

Reid 

10 

F. 

T.B. cervical glands 

Watson Jones* 

History unknown 


® Not previously recorded. 


Recumbency, Decalcification, and Nephrolithiasis. — -Patients whose treat- 
ment demands prolonged recumbency and immobility frequently develop 
large numbers of calculi in the renal pehds and ureter. So common is the 
complication and so extensive the calculus formation that the possibility of 
coincidence is excluded. Very frequently it is observed in open-air hospitals 
where cases of tuberculosis of the spine or of the hip-joint are immobilized 
for many months by spinal frames. But it is not confined to sanatorium 
patients, and cannot be explained by the hypervitaminosis of heliotherapy. 
Moreover, it is not confined to tuberculous patients, and even when there is 
tuberculous disease of bone there is no evidence of similar infection of tlie 
kidney. It may occur after fractures of the neck of the femur, and was seen 
in military hospitals in cases of gunshot -wound with infected fracture of t ic 
thigh. Furthermore, calculi sometimes develop within some months o 

a severe debilitating disease such as pneumonia or empyema, where there is 
no primary bony abnormality. . ... _ 

The factor common to all cases is recumbency and general immo n i > • 
We have shown that immobility^ causes local decalcification of the 
and the evidence of X rays shows that generalized disuse depletes t le c<i enm^ 
store of the whole skeleton. jMoreover, in the majority of cases, to t le 
decalcification of disuse is added the local decalcification of the iscase. 
know that the kidney has a high phosphatase activity, and in a o 
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cases the deposit suggests the precipitation of soluble salts through super- 
saturation, for not uncommonly the calculi disappear when activity is 
resumed. There would appear, therefore, to be little doubt that the nephro- 
lithiasis is the result of skeletal decalcification and is comparable with the 
nephrolithiasis of hyperparathyroidism {Fig. 324). Amorphous vesical calculus 
formation in Paget’s disease {Fig. 325) may be accepted as a similar type of 
calcium deposition in the urinary tract. 

Despite the fact that the calculi may disappear with the resumption of 
activity, the dangers of this complication are not to be under-estimated. 
Quite apart from the risk of renal inefficiency due to obstruction, the 
prolonged excessive excretion of calcium in itself may lead to renal cellular 
degeneration and retention of non-protein nitrogen.^® Frame patients should 
be taught regular exercises for those parts which need not be immobilized, 
the extent and duration of immobility should be minimized as far as 
possible, and the fluid intake should be increased throughout the period 
of recumbent treatment. 


IV. THE CLINICAL SIGNIFICANCE OF ISCH/EMIC 
CALCIFICATION OF BONE. 


The recovery of bone infections and the repair of bony injuries are 
characterized pathologically by fibrosis and scar-tissue formation with diminu- 
tion of the blood-supply. The initial decalcification of hyperremia is therefore 
superseded by the recalcification and sclerosis of reduced blood-supply. The 
hard solid bones of chronic osteomyelitis and the dense bone in the region 
of a well consolidated fracture are evidence of this. 

Metastatic Malignant Disease of Bone. — The distinction between osteolytic 
and osteoplastic types of bone sarcoma, depending on the vascularity of the 
tumour, has already been discussed. Similar differences may be observed in 
the secondary bone deposits of carcinomata, and the most striking example is 
seen in the secondaries of carcinoma of the prostate. These diffuse deposits 
grow slowly, and are relatively avascular, Avith none of the poAver of invoking 
multiplication of neighbouring capillaries such as is constantly seen in the 
sarcomata. Unlike the rapidly groAving deposits of breast carcinoma Avhieh 
lead to focal destruction, there is a sIoav and gradual infiltration of the Avholc 
of a vertebral body so that the vascular cancellous bone is replaced by rela- 
tively aAmscular osteoid tissue Avhich ultimately becomes the site of dense 


calcification. 

The Fragility of Calcified Bone. — -The frequency of spontaneous fracture 
in bone AAdiich is apparently sclerosed, hard, and dense has not been capaic 
of easy explanation. The significant point is that a dense X-ray s la oai 
does not necessarily imply a hard bone. Marble and chalk cast a s lac oan 
of similar density, but the fragility is very different. The 
of the skeletal framcAvork to injury depends on the resilience o i 
normal lamellated bone and not on the degree of calcification. icn 
is recognized that the increased laying doAA’ii ot calcium j, 

diminished blood-supply and reduced A'itality, the abnorma rnoi i . 
readily understood. 
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In Paget's disease, one of the authors has shown”* that fractures due 
to trivial injury are seen in 
tlic earlier stages of fibrous 
metaplasia where the bone 
shows granular calcification. 

They arc not encountered in 
the later stages where calci- 
fication has progressed to 
re-ossification in the form of 
well-defined lamclhe or 
strands of new bone. 

In syphilitic osteitis 
where there is endarteritis 
obliterans the characteristic 
bone change is sclerosis with 
an abnormally dense X-ray 
shadow. Fig. 326 is from a 
case of Charcot's disease of 
the ankle, and there is evi- 
dence of osteitis of the os 
calcis. The bone is abnor- 
mally dense and there is in- 
creased calcification, but it is soft and has bent beneath the body weight. 

The angle of the bone is lost, 
exactly as it is in crush frac- 
tures of the os calcis due to a 
fall on the heel. 

It is in the rare disease 
osteosclerosis fragilis gcnerali- 
zata, first described by Albers- 
Schonberg,^^'*'’- that the asso- 
ciation of increased calcification 
with fragility is most conspicu- 
ous. The term ‘marble bones’ 
which has been applied to the 
disease is misleading. ‘Chalkv 
bones’ would be a more accu- 
rate description, for, despite 
their apparent density, the 
bones are relatively soft, easily 
drilled, and liable to spontane- 
ous fracture. In one case 
which has been under investiga- 
tion {Fig. 327) every epiphj’sis 
is involved and the disorder was 
apparent from an early age. 
There is esidence of periodicitv 
of the disease in the rings of 



Fig. 327. — Osteosclerosis fragilis generalizata (Albers- 
Schonberg’s disease). Fractures have occurrefl in the 
femora Tvhere the calcification is greatest. The bone is 
abnormally fragile. Note the rings of calcified bone in 
tlie pelvis parallel with the epiphysial lines. 


i 

I 

1 

} 



Fig. 320. — Chnrcot'H dlscn.ee of the onkle with involve- 
ment of the os cMcia. AUhouch there is increased 
calcification of the o.s calcis. the bone i.s abnormally 
fragile and lias bent beneath the body weight. 
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sclerosed bone alternating with rings of more normal bone lying parallel with 
the epiph3^sial lines and particularly evident in the pelvis. As 3^et no evidence 
of general vitamin or endocrine disturbance has been found, it has not been 
possible to estimate the phosphatase activity of an epiphysis, and the factors 
responsible for the epiphysial abnormality are not known. But whatever 
future investigations may show', it is significant that fractures occur in those 
regions of the bone which are most densely caleified. 

Kienbdck’s Disease and Preiser’s Disease {Traumatic Sclerosis and Porosis 
of the Carpus ). — In 1910 Preiser^"® described five cases of wrist injury where 
an oval or circular area of deealcification appeared in the waist of the scaphoid, 
leading later to the appearance of a fracture through the decalcified area. 
Preiser believed that the fracture did not preeede the decalcification, but that 
it w'as pathological in type, occurring spontaneously as its result. Haenisclfi’’^ 
show'ed, how'ever, that in Preiser’s original films there w'as usuall3' evidence of a 
fissured fracture through the waist of the bone. The frequency of crack frac- 
ture of the scaphoid is much greater than is usually recognized, but the injury 
is easily overlooked in radiographs. The fracture is frequently in an oblique 
plane w'hich coincides neither with the antero-posterior nor w’ith the lateral 
planes of the w'rist. Radiographs taken accurately in these axes may show 
no evidence of it, although it is clearly visible in a ‘three-quarter’ oblique 
view. A slight break in continuit3' of the artimdar surface may be the only 
manifestation, and the magnification of a lens may be necessary to pick out 
the line of fracture running across the bone. In some cases a fissured frac- 
ture of the scaphoid is suspected, but only proved by taking further radio- 
graphs after an interval of two or three weeks, b3' w'hich time h3'pera:niic 
decalcification of the fragments due to the continued trauma of movement 
has made the injury obvious. 

In ever3' case of fracture of the scaphoid, how'ever slight the crack may 
appear to be, progressive decalcification is observed unless the fragments arc 
immobilized, and it is the progressive nature of the decalcification which 
proves the pre-existing fracture. The local areas of decalcification which may 
be observed in any carpal bone following a contusion or a ligamentous tear 
rapidl3' disappear as function is resumed. Only if the initial trauma is per- 
petuated by the repeated trauma of movement of fraetured fragments on 
each other, does the decalcification progress. ‘Preiser’s disease’, therefore, 
is not a clinical entity ; it is a fracture of the scaphoid inadequatel3' immobil- 
ized. The so-called ‘cyst of the scaphoid’ is merel3' a stage in the development 
of an ununited fracture. 

If at any time an unpadded dorsal plaster east is applied so that the bone 
is immobilized w'hile functional activity is continued, the rarefaction dis- 
appears, the bone reealcifies, and the fracture unites. When immobilization 
is instituted immediately after the injury, decalcifieation is not o scnc( 
and the fraeture unites in six to eight w'eeks. When immobilization is 
dela3'ed until after the fragments are decalcified, se^'eral months of ixa ion 
may be necessary {see Fig. 31 S). In either event the w'rist becomes rat lo 
logicall3' and clinical^ indistinguishable from normal. There is no 'in o 
justification for excision of the bone as advocated b3' Hirsch,^“® anc p i3Si^ 
therap3' as suggested b3' Buchman^®^ w'ill obviousl3' increase the i3pera; > 
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accelerate the dccalcification. render non-union inevitable, and account for 
the ostco-arthritis of the wrist which he deserihes as the usual cnd-rcs\ilt of 
conservative treatment. 

If the wrist is not immohilized. the constantly repealed trauma leads 
ultimatelv to reparative fdjrosis with impairment of the hlood-su])]ily. and 
an area of sclerosis is observed round the margin of the decalcified zone. 
Whereas dccalcification is the response of hone to the immediate hypcncmia 
of a single injury, increased calcification is the rcsj)onsc of hone to the delayed 
ischa;mia of constantly repeated injury. Herein lies the explanation of 
Kienhock's disease of the semilunar.'®'’ The condition is not a complication 
of fracture or dislocation of the .semilunar.* It is not seen after a single 
wrist injury, but occurs most commonly in the right wrist of miners, gar- 
deners, and other labouring men who siistain frequently repealed occupa- 
tional contusions of the joint. The semilunar oeevipics the key position 
of the carpal arch and is constantly subjected to compression forces. The 
immediate effeet of these minor injuries is seen occasionally in small areas 
of traumatic hyperrcmic deealcifieation ; the eunudativc delayed effect is 
seen in the ischaemic sclerosis of the hone known as Kienhock’s disease. 
Wien the bone is removed it is found to be relatively bloodless, fragile, 
and mis-shapen. !\Iicroscopieal examination shows areas of fibrosis and 
general neerosis of the bone. 

In considering treatment it must be recognized that Kienhock’s disease 
represents the end-result of a long-standing pathological process, and .sym- 
ptoms are due not merely to necrosis of the bone but to mechanical derange- 
ment of the joint owing to alteration in the shape of its articular surfaces. As 
would be expected, prolonged immobilization has no effect whatever on the 
sclerosis of the bone. Physiotherapeutic treatment and operative drilling of 
the bone with the object of revasevdarizing it have been attempted but without 
amelioration of the symptoms. The only prospect of relief is by excision of 
the bone, and although no wrist from which the semilunar has been removed 
recovers normal movement or strength, the joint becomes sufficienth’ stable 
and painless to enable moderately heavy work to be resumed. 

Kohler’s and Freiberg’s Disease of the Metatarsal. — Kohler’s disease of the 
metatarsal'®® (Fanner’s or Freiberg’s disease) is exactly analogous to Kienhock’s 
disease of the semilunar. There is evidence of impairment of the blood-supply 
not only in the increased density of the bone, but in the fragmentation and 
distortion of the metatarsal head which results in arthritic change in the 
metatarso-phalangeal joint. Excision of the head of the bone relieves the 
symptoms, and histological examination of the bone shows definite evidence of 
fibrosis and necrosis, confirming the fact that impairment of blood-supply is the 
underlying cause. The factors responsible for the interference with blood- 
supply are not yet clearly established, although the frequent association of the 
condition with congenital anomalies of the first metatarsal which increase the 
weight-bearing strain on the affected one, would point to repeated trauma. 


* This fact has again been conlirnied by Mr. tVainmight at the Liverpool Royal 
Infirmary, who followed up twenty-five cases of dislocation of the carpal semilunar bone 
several years after manipulative or operative reduction. In no case were the changes of 
Kienhock's disease found. ° 
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V. THE CLINICAL SIGNIFICANCE OF PATHOLOGICAL 
CALCIFICATION. 

Supraspinatus Calcification. — It is now well known that the calcareous 
masses seen on the outer aspect of the shoulder-joint, which originally were 

thought to lie in the subdeltoid 



tendon in which there is nor- 
mally constant compression 

against bone. Immediately j' " 

above its insertion into the f 

great tuberosity it occupies a 
vulnerable position, and im- 
pinges against the acromion 
with every abduction move- 
ment of the limb. 

Fig. 329. — Calcification of the 
supraspinatus tendon. Before oper- ‘ j ' 
ation. Same case as Fig. 338 j 

(ossification of the tendo Achillis). j 

{Dr. Ramomc's case.) p 

I 

i 

The effect of this bony com- i 
pression is seen in the fairly ' 
common syndrome of chronic 
supraspinatus tendonitis. i 

There is tenderness immedi- r 

ately above the great tuberos- i 

ity, and the arc of movement 


bursa,^-’!® have actually developed 
within the tendon of the supra- 
spinatus. The amorphous calcium 
carbonate and phosphate forms a 
semi-liquid mass between the fibres 
of the tendon with no capsule or 
limiting membrane. There is neither 

Fig. 328. — Calcification of the supraspinntus 
tendon. 

clinical nor microscopic evidence "of 
infection, and the pathological features 
of this condition differ in no respect 
from those of calcification elsewhere. 
It is not remarkable that of all the 
tendons in the body it is the supra- 
spinatus which most commonly under- 
goes this change, for it is the only 
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between G0° and 120° of abduction is painful. The radio^Traj)li may show no 
abnormality and the symptoms subside with rest. Oecasionally. however, a 
case is seen in which the symptoms arc much more acute, and a localized 
swelling of the tendon may be felt as a nodule beneath the deltoid. The 
radiograph now shows that the fibrosis of constant trauma has resulted in 
calcification {Fig. 328). There is no room for expansion of the tendon between 
the tuberosity and the acromion, so that the two jiosilions of comfort arc with 
the arm by the side, or in hyper-abduction so that the tendon tics wholly 
beneath the acromio-clavicular 
joint and not in contact with the 
outer margin of the acromion. 

In a severe case the support of 
a sling is intolerable, and the 
arm must hang by the side with 
the elbow extended in order 
that the weight of the limb 
may increase as far as possible 
the space between the humerus 
and the acromion (Fig. 320). 

Since the pain is of purely 
mechanical origin, the most 
rapid relief is secured by incis- 
ing and evacuating the mass. 

A short incision is all that is 
required, and it is unnecessary 
to do more than to relieve the 
tension. If the deposit is suffici- 
ently fluid to be withdrawn 
through an aspirating needle, 
the relief is equally complete and 
permanent. In less advanced 
cases the symptoms subside 
spontaneously as the volume of 
the deposit is reduced by desic- 
cation. ^Moreover, an irritative 
hyperaimia may supervene and 
lead to the re-absorption of 
small deposits. 

Calcification of the Haema- Fig. 330. — Cavernous an^omn of forearm vrith 

toma and the Cavernous Angioma. Sll'^ost‘irappearaneSl’°"''^ 

— ^A subperiosteal hajinatoma 

of bone is in direct association with an extensive store of calcium which is 
mobilized by the hypersemia of the injury. From the earliest stages ossifica- 
tion is observed round the periphery of the blood-clot, gradually spreading 
throughout it. On the other hand, if a hromatoma develops in soft tissues 
distant from bone, the only available source of calcium is through the blood- 
stream. No change occurs until the hmmatoma is organized and fibrous tissue 
has developed. The avascular tissue may now undergo calcification. 
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The sequence of events may be observed in the blood-clot within a vein 
wliich by calcification gives rise to a phlebolith. Although less commonly 
recognized, it is exactly the same process which accounts for the calcareous 
nodules in cavernous angiomata of muscles (Fig. 880). The nodules are shown 
radiographically as concentric rings varying in size from 1 mm. to 1 cm. in 
diameter. The calcareous deposit is not within the -walls of the blood-vessels, 
but occurs only in the fibrous masses of organizing blood-clot. This was 
suggested by Ruggles,^!’ who first drerv attention to the condition in 1916, 



Fig, 331. — Cavernous angioma with calcification. Same case as Ftjr. 330. 


and has been confirmed by examination of tw'o recent cases (Fig. 331). 
As more blood-clot becomes organized, further concentric rings are added 
to the original nodule. If the shadow’s are seen in the regions where 
phleboliths do not occur, the appearances are diagnostic of the cavernous 
angioma. 

Calcification in Raynaud's Disease. — Calcification in the skin and sub- 
cutaneous tissues of the fingers of patients suffering from Raynaud’s disease 
w'as first described in 1911 by Thibierge and Weissenbach.^^® The con- 
cretions show’ a similar chemical constitution to pathological calcareous 
deposits elsew’here, and there is no alteration in the serum calcium 
concentration. Moreover, the calcification usually occurs after the phase 
of vasoconstriction w’ith ‘local asphyxia’, and microscopic e.xamination ol 
the tissues show’s fibrosis. The calcification occurs most constantly in the 
terminal phalanges, w’here there is normally a preponderance of fibrous 
tissue and w’here the impairment of vascularity will be most marked (Fig- 
882). But deposits ma}’ also be seen in the subcutaneous tissues of tlie 
forearm (Fig. 333), and the radiographic features are very similar to those 
of the calcified cavernous angioma. Moreover, Weissenbach lias desen icc , 
and w’e have confirmed, the occurrence of multiple telangiectases in t le 
skin and mucous membranes of cases of Raynaud’s disease exhi nting 
calcinosis. It w’ould appear, therefore, that in Raynaud’s disease we ime 
yet another example of calcification in fibrous tissue of impaired %ascu an %, 
and that the fibrosis may be increased by the organization of throm n 
small angiomata. 
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Fig. ^32. — CAlcificAtion in Kaynft^Kr.s 



Fig. o33. — Calcification of forearm in Rajuaud’s disease. 
Same case as Fig, 332. 
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Calcification of Intervertebral Discs.— Calcification in tlie nucleus jnilposiis 
of the intervertebral disc was first described by Calve and Gallaiuld^- and 
many cases have since been recorded.^^s-we xhe deposit corresponds in shape 
to the nucleus pulposus and occupies the central part of the space between 
two vertebral bodies {Fig. 334). It is significant that this part of the disc is 



avascular and normally of 
low metabolism, and that 
calcification is seen most 
often at the dorsolumbar 
junction of the spine, wlierc 
the minor strains of move- 
ment and of weight-bearing 
are concentrated. As with 
pathological calcification 
elsew’here, so soon as tlic 
deposit is sufficiently exten- 
sive to account for increased 
tension, pain is produced. 
Since the nucleus is avas- 
cular, these central deposits 
remain an amorphous mass 
of calcium and do not 
undergo conversion to Irone 
unless vascularization takes 


Fig. 334. — Calcification of intervertebral disc. There is 
calcification of the nucleus pulposus of one disc, and peripheral 
calcification of several discs. 


place through destruction 
of the protective cartilagin- 
ous discs. On the other 


hand, Israelski^^® has described calcification in the peripheral part of an 
intervertebral disc immediately adjacent to the anterior common ligament. 
This part of the disc is capable of revascularization, and ossification is tlicrc- 
fore frequently observed. 

Calcification of Semilunar Cartilages. — In 1927 MandP^® pointed out that 
microscopic deposits of calcium were sometimes found in the semihinai 
cartilages of the knee-joint, and eight cases have sinee been published m 
German literature of calcification of the cartilages diagnosed during life b_\ 
radiographic examination. The average age was over 45, but tlicrc 
has been no osteo-arthritic change in the joints, and not infrequently the 
disorder was entirely symptomless. Frequently both cartilages w’cre in- 
volved and the calcium was diffusely distributed. In one case microscopic 
examination showed “ depletion of the cartilage cells with predominance 
of fibrous tissue ”. One patient also showed pathological caleifieation 
the popliteal artery and of the peripheral part of an intervertebral c isc. 
There can be no doubt, therefore, that ealcification of the semilunar ciu^ 
tilages is evidence of a degenerative change in a relati\el> 
fibrocartilaginous tissue. Since the deposit is usually diffuse so t ' 

tension is not raised, the condition is not as a rule of great climca 
ance, but it has an important bearing on ossification of t ic scnii 
cartilage shortly to be described. 
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VI. THE CLINICAL SIGNIFICANCE OF PATHOLOGICAL 
OSSIFICATION. 


In the clinical applications of patholo;;ical ossification two i-cncral types 
of bone formation nnist be tlistin"\iishc(l : (1) SnbiM’rioslcal ossification; 

and (2) Heterotopic ossification. The first ftronj) includes not only the 
ossifyinu sid)pcriostcal lueniatoma of the shaft of a lonji hone, Imt all forms 
of traumatic ‘myositis ossificans'. The second pronp includes the locali/.cd 
formation of bone in scars and tendons, and the generalized form of fibrositis 
ossificans progressiva. 

Subperiosteal Ossitication'and ‘Myositis Ossificans ’.—The periosteum is 
a fibrous membrane so closely a]rplicd to bone that when it is elevated it 


frequently carries with it 
bone cells. The membrai\c 
itself, however, is to be 
regarded as the limiting 
membrane of bone, and if 
the periosteum is raised, 
new bone is formed within 
the new limits of the peri- 
osteum. The periosteal ele- 
vation may be gradual and 
progressive from the traction 
of an active muscle. The 
‘rider’s bone’ and the spurs 
of the olecranon and of the 
os calcis are elassieal exam- 
ples. The gluteal ridge, the 
linea aspera, and other nor- 
mal bone ridges arise in the 
same way, and Greig'® has 
shown how oedema of the 
periosteum will accentuate 
these muscle markings by 
faeilitating periosteal eleva- 
tion. Herein lies the ex- 
planation of the roughening 
of the fibula which occurs 
after osteomyelitis of the 
tibia, and the roughening of 



Fic. 335.— OssiGcatlon of traumatic subperiosteal haiina- 
toma of the shaft of the femur. 


the shaft of any bone which has been fractured, especially when abnormal 
muscle strains are produced by malunion. On the other hand, the periosteum 
may be suddenly elevated by the htemorrhage of scurvy or of injury. 
A htematoma limited by the displaced periosteum is in direct association with 


a tremendous store of calcium which is mobilized by the Inqieraemia of the 
trauma, and ossification rapidly spreads throughout the mass of blood-clot. 
In the adult the condition is most commonly seen in the shaft of the femur 


after a direct kick (Fig. .335). The size of the traumatic osteoma is reduced 



490 


THE BRITISH JOURNAL OF SURGERY 


by spontaneous absorption of the hasmatoma, and may be minimized l)v 
aspiration in the early stages. 

Several years ago one of the authorsi^o^ 157 showed that the condition 
known as ‘myositis ossificans’ or ‘tendonitis ossificans’ was an exactly similar 

type of pathological ossification. Tlie 
periosteum is elevated by the avulsion 
from bone of a muscle attachment, 
and ossification occurs within the suh- 
periosteal hsematoma. It is most com- 
mon in children because the periosteum 
is less firmly attached to bone in the 
child than in the adult. It is most 
common at the elbow because this is 
the joint most commonly dislocated, 
and it is a joint which cannot be dis- 
located without the avulsion of muscles. 



Fig. 33C. — Avulsion of the brachialis anticus 
and common flexor muscles, with ossification 
of the subperiosteal htematoma. Tlie avulsion 
produced by dislocation of the elbow has been 
perpetuated by passive extension movements 
of the joint. {Dr. J. H. Mather.) 

In adequately treated cases the disorder 
is never seen, because if the dislocation is 
reduced at once, the periosteum is replaced 
and becomes re-attached. But if reduction 
is delayed, and particularly if passive 
movements are practised, the periosteum 
is re-displaced, and is continually dragged 
farther away from the bone. The move- 
ment which is most commonly forced in 
injudicious treatment is extension, and, as 
would be expected, the periosteal displace- 
ment and new bone formation is seen at 
the attachment of the brachialis anticus 
to the ulna, and of the common flexors 
of the forearm to the humerus. A spur 
of bone may develop at both sites in the 



Fio. .337. — Avulsion of the qumlrjccp-' 
u-ith ossification of the subperiosteal li.vnm- 
tomn. Tho knee-joint lias not been unm ■ 
bilized, so that the new bone 1ms renm n 
fragmented and separated from tiie p< 


same case, and the subperiosteal hrematomata may communicate "ith 
other and produce a continuous bridge of bone [Fig. 336). 
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Similarly at the kncc-joinl. the quatlriee))s may he avahed from the 
patella. If the musele is slilehed haek. no new hone formation is .seen. If 
it is not operated U])on. the tonie contraction of the ipiadrieeps maintains 
the periosteal disjilaccment and hone develops in the subperiosteal haamdoma 
above the patella. Tiie new hone fuses with the patella if the joint is immo- 
bilized in extension, hut it remains fragmented and is more diffuse if move- 
ments are carried out {Fig. 

Similarly, the ligamentum patella; may he avulscd from tin; lower pole 
of the patella, and new hone is laid down unless the ligament is re-:iltaehed 
by operation. 

The same sequence of events may oeciir at the hip-joint or at the 
shoulder-joint after traumatic dislocation where rethiction is rlelayed or early 
passive movement practised, the ])criosteum in these cases being avulscd by 
the capsular ligaments. Bone spurs developing immediately in front of the 
ankle-joint are of e.xactly similar type and are due to avidsion of the anterior 
capsule. The term ‘myositis ossificans’ should not be a])i)lied to these eases. 
There is no myositis. The bone is not formed in nmsele or in tendon. It is 
the subperiosteal ossification of avulscd muscles. 

Fibrosilis Ossificans Progressiva. — The use of the term •myositis ossificans’ 
should be confined to cases of the progressive disease, which differs eliologically. 
pathologically, and clinically from the traumatic condition we have discussed. 
Greig*'’ has suggested the more accurate nomenclature “ fibrositis ossificans 
progressiva ”, for even in this condition new bone is formed, not in muscles, 
but in the fibrous-tissue planes of tendons and muscles. The fibrous tissue 
undergoes de-differentiation to the embryonic state and is built up again as 
bone. The faetors determining this de-differentiation are unknown, but there 
is definite evidence that the disorder is of congenital origin. 

Ossification of the Tendo Achiilis. — True hctcrotopie ossification may 
result from the revascularization of pathological calcareous deposits. In 
the tendo Achiilis it would be possible for pathological calcification to occur 
without giving rise to symptoms, because the mechanical factors which 
account for pain in calcification of the supraspinatus tendon are absent. This 
may explain the fact that although eight cases of ossification of the tendo 
Achiilis have been described, the earlier stage of amorphous calcification 
has not been obseiu’ed. In many of the recorded cases of heterotopic ossifi- 
cation of the tendo Achiilis, and in the two further cases now recorded 
(Fig. 338), the diagnosis has been established twenty years or more after 
subcutaneous tenotomy. It may be accepted, therefore, that there has been 
fibrosis of a tendon of low vascularity which could produce a calcareous 
deposit, and that after a long intenml of time the the irritative effect of the 
deposit has led to revascularization with the development of bone. 

An attempt was made by Macdonald at the Shropshire Orthopedic 
Hospital, and Sayle Creer at the Liverpool Royal Infirmary, to estimate the 
frequency of ossification as a complication of tenotomy of the tendo Achiilis. 
but although fifty patients who had undergone tenotomy were X-rayed, none 
showed calcification or ossification. It was found impossible to trace the 
older patients, and the average interval of time which had elapsed since teno- 
tomy was less than ten years. 
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As a general rule the ossification has not been associated -witli 
serious symptoms, but in Mallinson’s case^®® the resulting diminution in 
the elasticity of the tendon predisposed to spontaneous rupture necessi- 
tating operative suture. 



Fig. 338.— Ossification of the tendo Achillis. Twenty years after subcutaneous tenotom>. 

Same case as Fig. 329 (calcification of supraspmatus tenoon;. 

Ossification of the Semilunar Cartilages. — Although ^*Thave 

calcification of the semilunar cartilages have been reported (p. h '' 
been unable to find any reference in the literature to 
cartilage, and we believe that two cases are here recorded for tne ■ 

(Fig. 339). In both cases the external cartilage 

deposits varying in size from that of a pea to that o a 

Although in the first case one deposit was in the „..,s no 

into the fibrous attachment of the cartilage to t ic i m. discrete 

continuity with normal bone; moreover, m the . jor third. 

bony deposits, one in the anterior third and one m i 
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were entirely surrounded by normal cartilage {Fig. 340). The condition is 
therefore a true example of heterotopic bone formation. In view of tlic 
recorded cases of pathological calcification of the cartilages there is no 
difliculty in applying the theory of etiology which has ijeen applied to 
heterotof)ic ossification elsewhere. 

In neither case was there an associated arthritic change, but both 
patients presented symptoms of internal derangement — weakness, recurring 
effusion, ‘giving way’ of the joint, and pain in the outer compartment. 
In the case in which there was a large deposit in the anterior third of 
the cartilage the terminal 15° of extension were limited by an elastic 



resistance suggestive of an unreduced bucket-handle cartilage tear. In hotli 
cases the pre-operative clinical and X-ray diagnosis was “ loose bodies m 
the knee-joint ”. In the first it was obvious as soon as the joint "as 
opened that there was a tumour of the cartilage, and the operation pre- 
sented no difficulty. In the second case a prolonged search for the cxpectcf 
loose bodj”^ was made before the possibility of ossification of the carti age 
was recalled. Removal of the cartilage relieved the symptoms in both eases. 
Histological examination of the cartilage shows fully developed bone "i 
Haversian systems. 

SUMMARY. 

An attempt has been made to correlate the pathological. 
and clinical features of normal and abnormal calcification, decalci lea ion. ■ 
ossification. 

Pathological Considerations. — , 

1. Bone undergoes decalcification if the blood-supply is increase 
increased calcification if the blood-supply is decreased. 
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•2. Pathological calcification is observed in any incscnchymatons lissne 
of low metabolism when the vascnlarity is further reduced by the fibrosis 
of trauma or of infection. 

3. Bone may form in any region where there are fibroblasts, e.vcess of 
calcium, and an adequate blood-.supply. 

Radiological Applications. — 

1. The radiologist must interpret deealeifieat ion of bone as evidence of 
hypera;mia, and increased calcification as evidence ol iseluemiii. If in the 
presence of deealcification of adjacent bones one fragment retains its original 
calcium content, the fragment is avascular. 'J'his may ])rove disloe.'ition 
which is now reduced (c.g.. astragalus, semilunar. sea])hoid). 

2. Hyperxmie deealcification must be distinguislied from destruction. 
Decalcified bone adjacent to an infective focus may apju'ar to be destroyed 
though actually normal. In hdjcreulous disease the area of destr\ietion is 
much less than the area of deealcification. In osteolytic sarcomata the 
tumour is less c.xtensive than X-rays suggest. Api)arent regeneration after 
treatment is due to recalcification. 

Hyperamic Deealcification of Bone.-— 

1. Non-union of fractures is due to traumatie by))enemie deealcification 
from inadequate immobilization. Compouml fractures, althougli Jiiore decal- 
cified owing to infective hypcncmia, may still unite if immobilized. 

2. A bone-graft never becomes vascularized. It is a local excess of 
calcium which assists in the repair of ununited fractures. lid)creido\is osteitis, 
and bone ej'sts. 

3. Three degrees of spontaneous hypcncmie dislocation of the atlas may 
occur; (a) without complication, (b) with paraplegia, (e) with sudden death. 

4. Nephrolithiasis may result from generalized disuse and recumbency 
in fractures, tuberculous joints, pneumonia, etc., owing to c.xce.ssivc excretion 
of calcium. It is similar to the renal calculi of osteitis fibrosa and the vesical 
calculi of osteitis deformans. 

Ischaemic Sclerosis of Bone. — 

1. Increased calcification of bone is evidence of diminished vitality. 
The elasticity is reduced and the bone is abnormally fragile (Paget’s disease, 
Albers-Schonberg’s disease, Charcot’s disease). 

2. Kienbock’s disease of the semilunar is due to impaired vascularity. 
The bone undergoes necrosis and must be excised. Preiser’s disease of the 
scaphoid is not a clinical entity. It is a stage of non-union of fracture of the 
scaphoid and is cured by immobilization. 

3. Panner’s and Freiberg’s disease of the metatarsal arc due to impaired 
vascularity and are analogous to Kienbeek’s disease. 

Pathological Calcification. — 

1. Calcification of the supraspinatus tendon is due to the trauma of 
impingement of the tendon against bone. Pain is due to tension, and sym- 
ptoms are relieved by any measure which reduces tension. Spontaneous 
absorption may occur. 

2. The hxmatoma undergoes calcification when it is organized. The 
phicbolith, the calcified cavernous angioma, and the calcinosis of Raj-naud’s 
disease are of a similar type. 
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3. Calcification of the intervertebral disc and the semilunar cartilarre 
are due to impairment of vascularity from repeated slight traumata. ° 

Pathological Ossification. — 

1. Whenever the periosteum is elevated, bone is found within the now 
limits of the periosteum (bone spurs, normal bone ridges, subperiosteal 
hacmatomata). 

2. The subperiosteal ossifieation of avulsed muscles may occur at tlic 
elbow, knee, ankle, or shoulder. It is purely traumatic and can he prevented. 
The term ‘ myositis ossificans ’ should not be applied to these cases hut should 
be reserved for the progressive disease. 

3. Heterotopic ossification of tendon is most common in tlic tendo 
Achillis ; in such cases tenotomj'' is frequently a causative factor. 

4. Ossification may occur in the semilunar cartilages. The condition is 
difficult to differentiate radiologically from loose bodies in the knee-joint. 
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A CASE OF HYPERPARATHYROIDISM WITH CERTAIN 
UNUSUAL FEATURES. 

By T. W. amiPRISS, 

SURGICAI. REGlSTTlAlt, ST. THOMAS’s HOSriT.VI., 

AND R. W. BUTLER, 

LATE CHIEF .\SSIST,AKT, ORTHOP.EDIC DEPAETJIEST, ST. THOSIAS’S HOSPITAL. 

The syndrome of hyperparathyroidism with a parathyroid tumour and 
changes in the bones has received so mneh attention in recent years that 
the main object in reporting tiie following ease is to describe’ its occurrence 
in an adolescent patient, in whom growth is still taking place rapidly, and 
in whom therefore the bone changes are somewhat atypical. , 


CASE REPORT. 

A stable boy, aged 17, was admitted to St. Thomas’s Hospital on Jlay 31, 
1932, M'ith a history of three months’ pain in the knees,, causing increasing 
difficulty in walking. Pressure over the long bones caused pain. 

His airpearanee and mentality were those of a child of 14 and he had 
grown very little during the last three years. 

Late rickets was suggested by a bossed forehead, enlargement of the 
costo-chrondral junctions and of the radial, femoral, and tibial epiphyses, 
and muscular hypotonia was marked. Radiograms of the knees and wrists 
showed transverse bands of dense bone at the metaphyses, separated from 
the epiphysial lines by a narrow area of irregular ossification {Fig. 3H). 
The bones generally showed some decalcification. In the shafts of the 
femora and one tibia were localized areas of rarefaction, suggesting early 
cyst formation. 

The possibility of early renal rickets ■was not supported by an examina- 
tion of the renal function. 

Urine . — Specific gravity, 1022. No abnormal constituents found. Blooc - 
urea : 34 mgrm. per 100 c.c. 

U rea-concentration Test . — Fifteen grm. of urea wei’c gi^■en. rcreciitigi 
of urea in urine was : 1st hour, 2-1 ; 2nd hour, 2-2 ; 3rd hour, 2-4. 

The blood-vessels were normal. , 

He had a small, dark-red tumour arising from the gum in front o n 
low'er first bicuspid tooth on the right side. The teeth were normalh crii]) e 
and an X-ray plate showed no change in the mandible. The serum ca 
was raised to 14-6 mgrm. per 100 c.c., while the plasma phosp 
4-7 mgrm. per 100 c.c. His weight at this time (May 21) was a s . - 
10 oz. 



HYPERPAKATRYKOIBISM. oOI 

He was kept under observation until duly III. witb a tentative diagnosis 
of early hyperparathyroidism, his eondilion remaining' nnehanfied. 

At this time his serum ealeium had risen to IS ni'inn. ])er 100 e.e. and 
his plasma phosphorus had fallen to '2 0 menu, per 100 e.e.. wliile :il the 
same time his renal funetion had deteriorated considerably. His urine con- 
tained a trace of albumin and numerous hyaline and epithelial easts. 'I lie 



Fio. 341. — X-ray of knees before opt-ration, taken in July, 1932, Shorring ; Ay Irregular 
widening of epiphysial lines ; By Transverse bands of increased density at the irictaphyses : 

Cy Localized areas of decreased density suggesting early cyst formation. 

blood-urea was 62 mgrm. per 100 e.e. A urea-concentration test -was as 
follows (15 mgrm. of urea given) — ^percentage of urea in urine : 1st hour, 
1-9; 2nd hour, 1-9; 3rd hour, 1-4. 

Frequent vomiting now became a notable feature, and by the end of 
.July the patient weighed only 4 st. 12 lb., a stone less than when he 
was first seen at the end of May. The tumour of the jaw had increased 
VOL. X.VI. — NO. 83. 33 
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in size and a similar tumour appeared near the first lower molar on the 
left side. 

Radiographic examination of the bones now showed that the irregular 
ossification at the metaphyses remained unaltered. The evstie areas were 
still jmesent in the tibiae and femora, and others had appeared in the liMh 
radius and also in the mandible underlying the tumours visible in the moutli 
{Fig. 342 A). The cystic areas in the long bones were more definite than in 

the previous radiograms. A radio- 
gram of the lumbar region showed no 
evidence of renal calculi. 

The patient n'as now ^'erv emaci- 
ated, vomiting frequently, and getting 
rapidly weaker. It was decided to 
explore the neck for a parathyroid 
tumour, although no tumour was 
palpable. 

On Aug. 4, the day previous to 
operation, the serum calcium was 
IS'S mgrm. per 100 c.c. and the 
plasma phosphorus was 2-9 ingrin. 
per 100 C.C., while a urea-concentra- 
tion test gave the following reading- 
percentage of urea in urine : 1st hour. 
0-8 ; 2nd hour, 0-9 ; 3rd hour, O'S. 
The blood-urea was 66 mgrni. per 
100 c.c. 

Opekatiox. — O n Aug. 5 the neck 
was exjjlored by Mr. W. H. C. Romanis. 
At the usual sites of occurrence of the 
parathyroid bodies no tumour was 
evident. A search was made in the 
retrosternal region and an ovoid 
jmllorv-brown tumour, 12 mm. in length, was found embedded in the anterior 
surface of the thymus. The tumour Avas excised rvith surrounding tlnnius 
tissue. At the same time one of the tumours of the jaw was partia > 
remoA'ed for histological examination, and rvas found to be a typical ostco 
clastoma, containing numerous osteoclasts. . 

Pathological Report. — The retrosternal tumour {Fig. 34.3) was e.xammc' 
by Professor L. S. Dudgeon, wdio reported upon it as follows : 

The tumour is encapsulated ; small blood-vessels are visible throng lou . 
but the tissue is not ver\^ A'ascular. The tumour is composed 
of one type of cell — the principal cell of the parathywoid gland. 'c 
are vesiculated to a varying degree, and contain nucleoli and a wc 
chromatin network. The cytoplasm is basophilic and shows grami ar .A 
The cell membrane is distinct. The cells arc densely packed t 'T.lood- 
tissue and are either polyhedral or arranged in columns f.liroU'. 

vessels. There are also a fcAv small islets of eells surroundec n a ui 
capsule. These consist of foam cells of A’arious sizes containing one 



Fig. 342. — A, ManHible in July, 1932, before 
operation : r shows erosion of bone and separa- 
tion of teeth at site of osteoclastoma. B, Man- 
dible six months after operation. X-ray 
appearance is now normal. 
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nuclei. The nuclei arc relatively small and pale. 'I’lie cytoplasm is pale 
and finely granular. No oxyphil cells were seen in the sections. 

Subsequent Pitor.itEss.— The patient stood the operation well, and a 
striking inijwovcmcnt in his general eondition followed rapidly. 1 In; fretpient 
vomiting which had occurred hcforc operation immediately ceased. His 
appetite, which had heen small and eajirieious. im])roved steadily, while 



Fig. 343. — Microscopical apjKtarnncc of tuinour rcinovcd. 


his weight, which was -t st. 12 lb. 9 oz. on Aug. t, the day before opera- 
tion, was 5 st. 10 lb. G oz. on Aug. 18. and G st. on Aug. 22. The bone 
pains and bone tenderness were gone within a few clays. The serum 
calcium and phosphorus readings underwent a sudden change following the 
operation. 

Aug. 4. — The day before operation : Scrum calcium 18-S ingrm. per 
100 c.c. Plasma phosphorus 2-9 mgrm. per 100 c.c. Blood-urea GO mgrm. 
per 100 c.c. 

Aug. 5. — Operation. 

Aug. 6. — Serum calcium 12-7 mgrm. per 100 c.c. Plasma phosphorus 
2T4 mgrm. per 100 c.c. Blood-urea 06 mgrm. per 100 c.c. 

Aug. 8. — Serum calcium 8-8 mgrm. per 100 c.c. Plasma phosphorus 
2-3 mgrm. per 100 c.c. 

Aug. 12. — Serum calcium 10 mgrm. per 100 c.c. Plasma phosphorus 
2-38 mgrm. per 100 c.c. Blood-urea 28 mgrm. per 100 c.c. 

Aug. 18. — Serum calcium 10-9 mgrm. per 100 c.c. Plasma phosphorus 
4-32 mgrm. per 100 c.c. These last readings are within normal limits. 

Immediately after the operation the patient had been placed on a high 
calcium diet. It is interesting to note that there were no manifestations 
of tetairy. 

On Aug. 29 the patient was transferred to a convalescent home. He 
was then in good general health and putting on weight rapidlv. The pain 
in his limbs had disappeared and he was able to walk. 

On Oct. 10 the boy was seen again. He could walk easily and was in 
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good general health. His serum calcium was 10-8 mgrm. per 100 c.c. and 
his plasma phosphorus was 4-9 mgrm. j^er 100 c.c. The tumours of the jaw 
were slightly smaller. Radiograms of the bones showed no alteration from 
those taken before operation, the changes at the metapliyses and the cystic 
areas being still apparent. He was sent back to his home, with instructions 
to report again in the new year. 

On March 6, 1933, the patient was again admitted to St. Thomas’s 
Hospital for observation. He was then in good health, walking normally 
and anxious to resume work. His weight had increased to 7 st. 12 lb. Of 



Fig. 344. — X-ray of laiees six months after operation. The epiphysial 
regular. The bands of increased density at the metaphyses and the early cyst term 
in the diaphyses have disappeared. 

the two tumours of the mandible, one had completely disappeared, while the 
other was smaller in size. Radiographic examination of the bones s 
that no new cyst formation had occurred, while the cysts preyiously 
were barely recognizable on the X-ray plate. Moreover, the metap i>scs ver 
now practically normal (Figs. 342 B, 344). . 

Biochemical tests also bore evidence of the I’eturn to norma me 
The serum calcium was 11 mgrm. per 100 c.c. and plasma 
per 100 c.c. No abnormal constituents were present in the urine. h 
concentration test was as follows — ^percentage of urea in urine . s 



HYPEEPARATIIYROIDISM 


3'-i : 2iid hour. 3*5 : 3rd hour. 3*0. Hlood-urc.i 


i\i^rin. per lt)l) c.c. 


^^'"Xo^icatnicnt was advised for the one rcinainini: liimotir of t lie man- 
dible, sinec it was bceoming smaller. This small tmiumr and the e\stie 
areas still faintly visible in the lon<j hones were at this time the only 
abnormal features still persisting. 



Fio. 345. — Table to show relationsliip of changes in serum calcium, pla.sma phosphorus, 

and blood-urea. 

COMMENT. 

This case is a well-marked example of hyperparathyroidism occurring at 
an unusually early age. The usual time of onset, according to Hunter,^ is 
between 30 and 55. 

The unusual radiographic appearance of a well-defined transverse band 
of increased density at the metaphyses as an early bone change is probablv 
associated with the presence of active epiphysial gron-th. This metaphysial 
change does not appear to have been recorded as a manifestation of hyper- 
parathyroidism with a parathyroid tumour, although Duken- in 1928 has 
reported exactly similar changes and published reproductions of the radio- 
grams in the case of a girl aged 14, diagnosed as late rickets, who subse- 
quently showed the changes of osteitis fibrosa. In his case the blood calcium 
showed a progressive rise and the plasma phosphorus was low, but at the 




506 THE BRITISH JOURNAL OF SURGERY 

time of reporting the case no suggestion had apparentlj^ been made of tlic 
presence of a parathyroid tumour. 

Another unusual feature of this case is the remarkable failure of renal 
function with the progress of the disease, and its equally remarkable recovery 
upon the removal of the tumour. This failure of renal function was not 
associated with the formation of renal calculi, -which has frequently been 
recorded in hyperparathyroidism. 

No exact explanation of this failure can be put forward, but it is of 
interest to note that Hunter and Aub® have reported a marked rise of the 
non-protein nitrogen of the blood follow'ing the administration of large closes 
of parathormone in human beings. 

An important feature of this case is the complete recovery of the patient 
after operation, in spite of his extreme^ precarious pre-operative state, and 
the absence of any permanent skeletal changes. 

We are indebted to Professor Dudgeon for his kindness in furnishing the 
histological report, to Mr. W. Rowley Bristow and to Mr. W. H. C. Romanis 
for permission to publish this case, to Dr. Donald Hunter for his interest and 
advice in preparing this paper, and to Dr. Geoffrey Fildes for allowing us 
to reproduce his radiograms. 
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THE OCCURRENCE OF SCROTAL HERNIA IN MICE 
UNDER TREATMENT WITH OESTRIN. 

Bv HAROLD BURROWS, 

EXTERIMENTAL T \TlinLO0I.ST, INSTITUTE OF THE CAS’Cr.Il Hr>’'riT.VT. (mEE), 

LON1)ON. 


Durikg an experimental inquiry at this inslilule into the coinjiarative effects 
of oestrogenic and carcinogenic substances, scrotal hernias have been observed 
in some of the mice treated with cestrin. Tlie material used was jnire keto- 
hydroxyosstrin. for which we arc indebted to the generosity of Dr. Girard. 

ExpcrhneiU 1. — Twenty-ei''hl mice were treated twice weekly l)y the applica- 
tion of a solution (approximately 0-1 per cent in benzene) of restrin to the non-e))iIated 
skin of the interscapular region, by means of a small paint brush. In the course of 
this treatment a scrotal swelling had been obscrvcfl in one of the mice by Mr, 
Woollard while performing his duties of laboratory assistant, and bad been rci)orled 
by him. When the exqicriment had lasted ten weeks three of tbese mice had scrotal 
hernias, bilateral in one and unilateral in the other two — one right and one left. 



the mice treatert by aubc.itaneous injection of testrin and showinc 
scrota hernias are on the right, with two normal mice for comparison on the left. 


Experiment 2. — During the same period eight male mice were treated with sub- 
cutaneous dosage of ccstrin in the right groin. During ten weeks five injections 
were given, each consisting of 0-5 c.c. of a 0-1 per cent solution of ketohydroxj'mstrin 
in olive oil. At the end of this time five of the eight mice were found to have 
bilateral reducible scrotal hernias (Pigs. 34G-348). 
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Tig. 347. — Two mice with iiernias from tho same series of oestrin-lrenlpfi nnimnis aio on 
thi) vii’ht, with two normal mice on the left. The mice shown in this and tho procedinR 
figure are under urethane una'sthesia. 



Fto. 348. — Anothei of the =arao series 
of lEstrin -treated mice. (This mouse is 
shown, with the liernia opened, in 
Fig. 350.) 


Fig. 349. — liouse treated with 
innlieations of oestrin (O-OI per ei'"'* 
he shin of the back and hdicd forlj--^ 
lays alter the first nppkentiori. MO. 
icrota! hernias are present. 
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DISCUSSION. 

A doubt might occur whether mere applications of oestrin in benzene 
to the non-epilated skin of the back could produce any recognizable effect. 
The same solution, however, applied twiee a week in a similar way to ten 
female mice, not only kept them in a constant state of oestrus, as tested by 
the ordinary method of microscopical examination of vaginal smears, but led 
in every instance to the accumulation in the vagina of a mass of keratinized 
epithelium sufficiently large to distend the canal, while the uterine cornua 
became so enlarged as to be readily palpable in the living animal. Ultimately 



Fio. 350. — The mouse on the left hnd been treated by subeutaneons injections ’’t ' 

A double scrotal hernia is shown. The left- hernia contains the crocum, and the nj/hl I'-’r 
is occupied by small intestine. A normal mouse is shown on the right for l»i 

both mice the scrotal coverings have been slit open through their whole extent, nn( a _ 
strip of skin, including the penis, has been left.-7n The band of 

which extends upward from each testis to the abdomen in the normal mouse is co j - 
of fatty tissue and is spoken of in the text as the genital omentum. 

the mice died from pyometra and perimetritis or from urinary' ol)stiuctioi 
with hydroneiihrosis. Such results indicate that ketohydroxyccstnn in 
medium used is readily taken up through the healthy' skin, a t louf, ' ^ 

possibility that some may have been inhaled as dust or ingested )> ’ 

licking one another cannot be ignored. . . pn. 

In the mouse, as in the rat, the scrotum is a direct pouc 
peritoneum, and there is no greatly narrowed portion Uy jn 

could well be described as a funicular canal, nor is there any ( i ' 
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manipulating the testicle into and otil of tlie iihdoniinal cavil). On dis- 
section the aperture between the scrotal pocket and tlie ])erilonc:d ca\il) 
seems so wide as to cause surprise that hernia in these aniniids docs not 

often occur. ... 

To the eye it may appear at first as though tin; testicle itself, together 
with the fatty gcnit.al omentum which is attached to the epididymis and 
spermatic cord and projects upward from this allaelimenl into the abdomen, 
might perhaps by their hulk form an cllieient harrier against the descent of 
intestine {Fig. 350). If this -were tlie only protection against hernia, it would 
be removed by emaciation. These hernias have not been observed in 
emaciated mice: nor have they been seen as an aeeompanimeni of ascites. 
Atrophy of the testicle is one of the eonseipienees of administering leslrin to 
male mice, and it may be jicrhaps that the testicular atrophy is fjivourable 
to the development of hernia. l?ut it can hardly be a cause, as the occur- 
rence of hernia is an early phenomenon in the conditions now under discus- 
sion, and may be present before the diminution in size of the testicle has 
attained an advanced degree. Again, in rats, whose inguinal anatomy is 
comparable with that of the mouse, the author has seen extreme atrojihy of 
the testicles without any sign of hernia. 

Another point lias to be considered. Among the several results of admin- 
istering cestrin to male mice is an enlargement of the jiosterior lobes of the 
prostate with a consequent obstruction to the jiassage of urine, resulting in 
distension of the bladder with retention and ovcrllow. and culminating in 
hydronephrosis. 

These prostatic changes were fir.st recorded in a recent paper by 
Lacassagne,^ whose observations on the subject wc were already prcjiared to 
confirm. It might be argued that the scrotal hernias were caused by the 
accentuated efforts neccssar)’ for micturition in these animals. Such a sugges- 
tion has little if any force as a complete c.xplanation, seeing that hernia is 
a relatively early effect of administering ocstrin, as shown by the table on 
p. 509, whereas symptoms referable to enlargement of the prostate and 
urinary obstruction have not been notcel earlier than about the end of the 
fifth month after the first dose. 

Attempts made on healthy mice to cause a protrusion of gut into the 
scrotum by pressure on the abdomen arc unsuccessful. A similar failure 
attends the manoeuvre when attempted on a normal mouse which has been 
recenth- killed, although the mesentery is long enough to allow excursion of 
the gut for the necessary extent. If putrefaction has become well established, 
on the other hand, coils of gut can be made occasionally to enter the scrotum 
by pressure on the abdomen. 

In view of these facts one is led to believe that hernia is prevented in 
normal mice mainly or solely by the tonicity of the appropriate muscles, 
including the panniculus carnosus, which is strongly developed in these 
animals. The effect of ocstrin might be to relax those layers of muscle 
which regulate the calibre of the passage-way between the abdominal cavity 
and the scrotum. The phenomenon may be cognate with the well-known 
fact that in some animals— the stag, for example — the testes descend into 
the scrotum during the rutting season only, remaining within the abdomen 
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during the rest of the year. On the other hand, Hisaw- found tliat tlie 
administration of an extract of song’s ovary to male pocket-gopliers clurino 
the breeding season not only caused atrophy of the testicles but caused 
them to return into the abdomen. Some analogy perhaps maj" be observed 
between the production of hernia in male mice by the administration of 
oestrin and the relaxation of the muscular and ligamentous structures of tlie 
pelvis during the later stages of pregnancy when large quantities of wstrin 
arc circulating in the body. In some species, e.g., the guinea-pig, the soften- 
ing of the pelvic ligaments is of such a degree as to allow a wide separation 
of the two pubic bones during parturition. Courrier^ and Brouha^ have 
shown that a similar relaxation of the pubic ligaments can be produced in 
the non-pregnant guinea-pig by the administration of oestrin. 

The development of hernia in mice in the circumstances discussed abo't'c 
suggests interesting possibilities in conneetion with some cases of acquired 
hernia in man. With a further knowledge concerning hormones it is con- 
ceivable that we may be guided toward a method of preventing these lesions, 
and perhaps some others : abdominal proptosis, for example. 

SUMMARY. 

Nineteen cases of scrotal hernia were observed in 49 mice under treat- 
ment with a?strin. 

Examination of 5S0 mice not treated witlr cestrin failed to reveal any 
instance of hernia. 

I wish to express my indebtedness to the laboratory assistants both for 
their care of the animals and for their help in other technical matters. 
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BENIGN GIANT-CELL TUMOUR OF THIRD CERVICAL 
VERTEBRA: A CASE REPORT.* 

By .r. .MacFABLAXE and ERIC .X, LINEI.E. Touosto. 

A MAX (A. M.). aged 35. was admitted to the surgical wards of the 'I’oroiito 
General Hospital on Oct. 22. 10.31. complaining of severe pain in ll)e neck. 
On the previous evening lie liad been cranking tiic engine of Ins nintor-ear. 
when it backfired. He said that at tiiat instant he was eonseions of severe 
pain in his neck and shoulders. He made liis way to liis house witli some 
difficulty. The pain continued and he passed a sleepless night. 

Examination showed that he held 
his head and neck rigidly and that 
there was a moderate swelling in the 
mid-cervical region. Any attempt at 
movement caused severe pain. X-ray 
examination carried out shortly after 
his admission revealed a compression 
fracture of the body of the 3rd cer- 
vical vertebra, collapse apparently 
having taken place in the middle of 
the body, as there was very little 
evidence of change in its anterior 
aspect. Tbe spaces between the 3rd 
and 2nd and the 3rd and 4th vertebne 
were normal in width. No evidence 
of any disease could be seen in the 
adjacent vertebra; (Fig. 351). 

From the history of the injury 
it seemed highly improbable that a 
simple traumatic compression fracture 
could have been produced in such a 
manner, and it was suspected that 
there must have been some pre-exist- 
ing disease in the bone involved. 

General physical examination was negative. No defect could be noted 
elsewhere in his osseous system. The function of his gastro-intestinal system 
was apparently normal and there was no history of loss of -weight or failure 
of appetite. The thyroid -was not enlarged. Rectal examination sho-wed 
a normal prostate and there was no history of disturbance of urinary function. 



Fig. 35J. — X-ray of patient’s con-Hcal spino 
taken on admission to hospital, Oct. 22, 1931, 
showing fracture of body of 3rd cervical 
vertebra. 


* From the Department of Surgerv and the Division of Neuropatholofrv, Universitv 
of Toronto. 
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The man was treated by head extension on a Bradford frame, and as 
long as moderate extension was applied, he remained reasonably comfortable. 
At the end of ten days he developed a low-grade bronchopneumonia, from 
which he had recovered at the end of three weeks from the date of Ins 
admission. At this time the pain was considerably relieved and further 
investigations were carried out. A complete X-ray examination of the skeleton 
showed no sign of disease elsewhere. His urine was examined for blood and 
other abnormal findings, with negative results. X-ray examination slioived 
the kidneys to be normal in size and position. Cystoscopy and pyelograpliy 
were not carried out. Radiological investigation of the gastro-intcstinal tract 
was undertaken and no evidence of new growth was found in stomach or colon. 
X-rays of the chest showed no evidence of intrapulmonary disease. A second 
plate of the cervical spine was made on Nov. 19 [Fig. 352), and this was 


compared with the previous plate and 
r I reported upon by the Radiological 
I Department of the hospital as follows ; 
“ The upper part of the 3rd cervical 
vertebra has disappeared and there 
appears to be slightly more angulation 
at this examination than previously. 
No involvement of other vertebral 
, bodies could be noted. Diagnosis at 

i this time radiologically rests between 

i primary or secondary new growth.” 

Consideration of the facts of the 
case up to this date seemed to favour 
the diagnosis of a giant-cell tumour. 
As has already been noted, there was 
neither clinical nor radiological cri- 
deuce of primary nerv growth found in 
the gastro-intestinal tract, prostate, 
kidneys, or thyroid. There was no 
evidence clinically or radiologica \ 

that the man Avas suffering from 
Fig. 362.— X-ray taken on Xov. 19, 1931. ^***^'' 

Shows extent of destructive changes in the osteomalacicl, PagCt S CUSCaSC, 

body of the affected vertebra. There is evidence Tl-ip nnssibilitV of a multiple 

of anculation of the cervical spine. myelitis, ilie pobsiuui j 

myeloma ivith this lesion as tl'C pr™ 

ary groivth had to be considered, but one vimuld have expected that e\ 
of similar disease elseivhere would be present at the end o our 
Chronic inflammatory disease of a tuberculous nature ivas also a 
but it has been pointed out that there Avas still no cA'idcnce o cncroac^^^^^_^^ 
on the adjacent interAmrtebral discs. Syipbilis Avas ruled out 3 
Wassermann reaction in blood and spinal fluid. Giant-ce unwise- 

consequently, maintained as a Avorking diagnosis, and it Avas ^ ' p^ntive 

on account of the inaccessibilitA' of the lesion, to attemp 
reniOA'al of tumour tissue merclyr for the purpose of confirming padiologifhl 
The patient Avas therefore glAmn deep X-ray^ therapy 3 ic 
Department of the hosjiital. At the end of six Aveeks t le npp 
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trunk, the cervical s]une. and the hem 
and six weeks later he was allowed 
to go home. .\t this time he was 
reasonably eomfortablc cxcejil for 
pain whieh radiated to his shonklcrs 
if he remained erect for long jicriods. 

Fig. 35.3 shows the X-ray .Mii])car- 
ances on Dec. l.S, 1031. 

He remained at home for six 
weeks, and then returned to hospital 
for the removal of his plaster. In- 
spection now revealed a shortening 
of his neck, giving him a ‘Indl-ncck’ 
appearance. The nasopharynx was 
increased in depth and he had a 
slight degree of voice change. X-rays 
at this time. Feb. 25. 1032 (Fig. 354). 
showed further collapse of the ver- 
tebra, but there was still no evidence 
of encroachment on the intervertebral 
discs or adjacent vertebne. He was 
measured for a special celluloid sup- 
porting collar, with which he was 
allowed to go home on March 0. 

Subsequently tiic patient was followed 

and 


were immobilized in a plaster jacket. 



lO. E.'U. — FurlluT «*.•* OH 

1 ).'■(■. is. I 'EM. 


in the Out-patients' Department 
X-ray examination was carried 
at monthlv intervals On each 



Fig. 354. — X-ray taken on Feb. 25, 1932. 
Shows wen-marked anpulation at site of diseased 
vertebra, also the well-marked backward con- 
vexity of the po<?terior pharjugoal wall. 


e.xamination a little further destruc- 
tion of the body of the vertebra was 
observed, until linally on .June 22 
(Fig. 355) only a small wisp of bone 
could be seen in the X-ray plate and 
still there was no evidence of en- 
croachment on the adjacent struc- 
tures. The man during this period 
was putting on weight, felt very well, 
and was anxious to go to work. He 
was allowed to return to work on 
.Tunc 27, and his companv. rather 
than send him back to ordinary 
duties, allowed him to drive a small 
pony cart which was used for adver- 
tising purposes. When about to 
alight from the rear of this cart, the 
pony started suddenly and threw him 
off in such a manner that he struck 
his head violently on the pavement. 
He was taken in an unconscious 
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condition to another hospital, where he was seen two hours later, obviouslv 
about to die. He was moribund and it was impossible to determine oii 
physical examination whether he was dying from intracerebral injury entirciv. 
or whether he had suffered a severe cord lesion from dislocation. He died n 
short time afterwards and permission to obtain the cervical spine was granted 
by the coroner’s pathologist. Considerable difficulty was encountered in 
removing this without damage, and the fresh fracture, noted in the patho- 
logical report, at the end of the left lamina of the 3rd cervical vertebra mav 
have been caused by this manipulation. There was gross evidence of a 
fractured skull with extensive intracranial haemorrhage, and tliis would seem 

to have been the immediate cause of 
his death. 

Autopsy. — The post-mortem ex- 
amination revealed a fracture of the 
cranial base with laceration of brain 
tissue. The cervical spinal column 
was removed with its surrounding 
muscles. 

The excised portion of the verte- 
bral column was sawn sagitally, and 
examination of the cut surfaces re- 
vealed almost complete absorption of 
the body of the 3rd vertebra, there 
being only a small area of necrotic 
tissue intervening between the fibro- 
cartilage at the distal end of the axis 
and that on the upper surface of the 
4th cervical vertebral body (fug. 
356 b). The intervertebral disc of the 
distal surface of the axis bad a con- 
vex inferior surface. The body of the 
axis formed, with the body of the It i 
cervical vertebra, an angle of Mo 
opening forwards. The backward dislocation of the axis had narroued t ic 
antero-posterior diameter of the spinal canal to 1 cm. and had caused compres 
sion of the spinal cord. The dura mater ventral to the spinal cord at t 
of maximum compression shoxved some thickening. There was , 

of haemorrhage into the membranes or into the subarachnoid space, c cc 
haemorrhages were xdsible in the spinal cord at its point of 

Examination of the external surface of the left half of the 
shoxved a fresh fracture at the lateral end of the lamina of the 3rc 
vertebra {Fig. 356 A). The lateral mass of this vertebra "as 
completely destroyed, its place being taken by a necrotic gpen. 

of the dorsal primary division of the left 3rd cervical ^ner\e 

" " ''' ‘ till- 




Fig. 


355. — X-rav appearances as seen on 
June 22, 1932, 


On the right side a large area of the lateral mass of the 3rd ccr\ ica^ pepvcen 


replaced by soft necrotic tissue, and this tissue filled the space J jippnr 
axis and 4th cervical vertebra. The 3rd cerx’ical nerve was presen 
ently normal on the right side. 


TUMOUR OF THIRD 


CBRVICA L YEirrjCBP. A 


f)]? 



Fio. 350. — A, Lateral view of left haif of rorvirai i-pina\ roiumo pUotitvj t r»'w fmcloro 
of lan\ina of 3rd con’ica! vertebra and absorption of ti»o bo<Iy of this vi*rt»‘l»rft with f"’r\\ard 
angulation of the column above this point. The tumour ti«sue was rernovr-d froyri tb** Iiol«* 
seen in the Hrcl cervical vertebral body. Xo trace of tlto dorsal divi-ion of tli'* Rrd rorvie.tl 
nerve could be found, B, Medial surface of the rijrht half of (ho errv'ieal spinal cohimn 
showing almost complete absorption of the body of the 3rd c^Tvical vertobra wjtb barknarfl 
dislocation of the axis and ficverc compression of the spinal cord. Tnrnoiir was found 

just above the upper border of the body of the 4th eervdcal vertebra. 


? j* U- 

’ A Sl ■ * ' ' ' *■ 



vA' :a 


Fig. 357.— a tj-pical low-power field taken to show a stroma of bipolar cells amone 
winch are seen three fore.^-body giant cells tjTpical of benign giant-cell tumour of bone. 
In the neighbourhood of the giant cell m the lower part of the field red blood-corpascles 
can bo seen Knng free in the tumour tissue. 
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Microscopical Examination. — Fragments of the necrotic tissue were 
scooped out from between the 2nd and 4th cervical vertebral bodies. Jliero- 
scopically these were found to be tumour tissue, the matrix of which consisted 
of fusiform cells of which the nuclei were oval and, as a rule, showed a linlit 
chromatin content. Scattered through the tumour were large numbers of 
multinueleated foreign-body giant cells {Fig. 357). There were numbers of 
thin-walled blood-vessels throughout the tumour and a considerable amount 
of free hmmorrhage eould be seen. A diagnosis of benign giant-cell tumour 
was made. 

The dura mater ventral to the compressed spinal cord was thickened 
and contained a few collections of small round cells. There was no sign of 
infiltration of the membrane by tumour tissue. 

Sections of the eompressed spinal cord showed the two ventral horns 
of grey matter to be flattened and to lie in close apposition with each other. 
The nerve cells and the white matter of the cord stained satisfactorily. The 
blood-vessels were congested, but there was no evidence of haemorrhage. 

CONCLUSIONS. 

The patient had a benign giant-cell tumour involving, and limited to, 
the body of his 3rd cervical vertebra. A pathological fracture of this bone 
occurred in October, 1931. 

By a correlation of the clinical, radiographic, and post-mortem patho- 
logical findings, we are of the opinion that the backivard dislocation of the 
axis and the compression of the cord increased gradually from the time of tlie 
pathological fracture to his death on June 27, 1932, and that his terminal 
injury was not responsible for the displacement of his cervical spine as 
revealed at the post-mortem examination. 

The radiological investigation was performed by Dr. A. C. Singleton, of 
the Toronto General Hospital. We are indebted to Dr. George Laugli cn. 
of the Toronto Eastern General Hospital, for his permission to examine t ic 
pathological material of the case and to publish this report. 
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ADENOPAPILLOMA OF THE STOMACH ASSOCIATED WITH 
LYMPHOID HYPERPLASIA OF THE DUODENUM. 

Bv A. K. AVKBn .lonSSON, 

SURCEON* TO Tim M!IH>M>l:X lIO'^riTAL ; 

and k. (;. 

SUROICAL RKOI'-Tn^n. THE MIIOHJ'-sF-X llO^riT-M.. 

Benign tumours of the stomach arc stiH sulViciciUly rare to he rcfranlcd as 
clinical curiosities. Eliason and Wright' collected .^00 cases from the litera- 
ture and added 50 cases of their own, hut the groid. nnijority of these were 
only found at autopsy. Eustcrnian and Senty,- in :i review of c.'ises .at the 
]\Iayo Clinic, found that only 0-5 per cent of gaslrii; neoplasnis were henign. 
The published figures show that, of benign ttunours of the stomach, myoma 
is found somewhat more frequently than papilloma. .Associated lesions are 
present in many of the cases. Thus Balfour and Henderson^ found other 
lesions, such as ulcer or carcinoma, present in 22 out of aS cases of henign 
gastric tumour. 

The follouang case is of interest in that it was diagnosed before 
operation by the radiologist. Dr. Bcath, of Belfast, and was associated 
with Ij-mphoid hyperplasia of the first part of the duodenum, sullicicntly 
marked to give rise to multiple small polypi. 

CASE REPORT. 

Histoiiy. — The patient, a man of 72, complained of epig.astric pain of 
eighteen months’ duration. The pain was at first intermittent, but later 
became continuous and was made worse by food. Temporary relief was 
obtained by alkaline powders. The patient had suffered from constipation 
and believed that he had lost weight. 

Opaque AIeal Examin.ation {Dr. Beath). — 

1. Immediately After Meal {Erect). — ^The stomach is normal in outline 
e.Ncept at the extreme pyloric end, where there is a clear area, well defined 
and ‘punched-out’ looking. This is constant and can be seen on screening 
at all angles. Muscular tone is good and peristalsis normal. The duodenal 
cap fills readily and appears normal in outline. Initial emptying is at normal 
rate. 

2. Immediately After Meal {Prone). — Confirms the above appearances in 
this position. 

.3. Si.T Hours After Meal {Erect). — The stomach is empty. There is a 
moderate degree of ileal stasis, with normal motility in the colon. The 
appendix is visible and looks normal. 
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4. Twenty-seven Hours After Meal {Erect). — There is considerable delav 
in the large intestine, which is spastic. 

Findings. — There is a quite definite ‘filling defect’ {Figs. 358, 359) at 
the pyloric end of the stomach, but this docs not present the usual appear- 
ances of a carcinoma. It is more suggestive of a papilloma growing from tlie 



Fio=. 358, 359. — Barium meal showing ‘ filling defect ’ at pylorus. 




ADBNOPAPILLOMA OB THE STOJrACll r>21 

stomacli wall. It would be impossible to iliserimiiiat e (b iiuitcly l.etwei-ii tile 

two possibilities, other than by a laparolonn. . i i i i 

OrF,a\TioN (Mav 10. lOIVl).— Laparotomy was perrormed :in(l the stomach 
examined. A tnmoi.r could be felt at the pyloric end and jiartial -astrcclomy 
was performed. 

The patient made an nninterrupted recovery, and in cehniarN. l.M-s. 
reported that he was free from symptoms and was still f,mininf; weiflit. 

Pathologicai. Kei'oht. — The specimen consists of :t?. in. of stomach with 
a small piece of the duodemnn (Fig. .TOO). Crowinir from the posterior widl 
of the stomach is an oval tumour, .some U in. in len''th. with a short, broad 
base. There is no infiltration of the «astrie wall nor any other lesion in the 
stomach. The duodenal mucosa on llic iiosterior wall shows, just distal to 
the pylorus, a number of small polypoid processes, the larfrest bein^ I in. in 
diameter. 

Ilisiologg . — Sections of the gastric tumour show an adenopapilloma with 
no esidence of malignancy. Tiic small duodenal polypi consist of hyper- 
plastic lymph follicles covered by mucosa. 


COMMENTARY. 

In the majority of cases the radiological diagnosis of sucli a condition 
as benign gastric tumour will be a tentative one, althougli in X-ray films 
we have examined of proved cases the appearances seem very similar and 
unlike carcinoma or ulcer. Moore,'* from a study of the radiological findings 
in 23 cases of benign tumour, concluded that these cases manifest certain 
signs which, if not definitely diagnostic, arc at least suggestive. 'J’he stream 
of barium, as it enters the stomach, may be split in two by a tumour growing 
from the posterior wall. The filling defect is circumscribed and usually on 
the posterior wall. There is little or no disturbance of peristalsis except in 
those at or near the pylorus, nor is there any niche, incisura, or spasm. 

In two cases described by ^loorc* a “ central, cyst-like filling defect was 
present in the duodenal cap These were diagnosed as duodenal tumours, 
but at operation were found to be gastric growths which liad prolapsed 
through the pylorus. 

The pathological condition of the duodenum in this case is interesting, 
and in the reported cases of benign gastric tumour we do not find it men- 
tioned as an associated lesion. 

While there was no radiological evidence of prolapse in this case, the 
close proximity of the tumour to the pylorus suggests that intermittent 
prolapse, with irritation of the duodenal mucosa, may have been an etiological 
factor in the production of the lymphoid hyperplasia. 

Partial gastrectomy would appear to be the most suitable method of 
treating benign gastric tumours. Balfour and Henderson^ described a series 
of cases in which the procedure used most frequently was transgastric 
excision through an incision in the anterior wall, and diAusion of the pedicle 
by cautery, while partial gastrectomy was reserved for the larger tumours. 
They record one case in which carcinoma developed at the site of attachment 
of the pedicle. 
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Ewing® believes that a number of cases of gastric carcinoma arise in 
adenomata. Since it is not possible to gauge the degree of malignancy of 
a tumour from a naked-eye examination, partial gastrectomy would appear 
to be the method of choice. 

Our thanks are due to Dr. Beath, whose radiological report has been 
quoted verbatim, and to Professor James McIntosh for the use of pathological 
material. 
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SPONTANEOUS DISLOCATION OF THE HIP IN CHILDHOOD. 

By P. K. HAV. 

nos. SCT.oEos, c.viiMicitAr.r. mkiuc.m. coM.r.oi; .mumtimv m. -i i-.m-o;, 

noWRAir OKNIinAI. IlnsriTAI.# <'Al.» t'TT v. 

Spontaneous dislocation may occur in any acute arlhritis of t!i(^ Itip-joinf a*, 
a complication. Cases^ arc recorded of dislocation in ly|)lioid fever, rlieu- 
matisnfi. scarlatina, and other cxanthcnialji. as a result of ;ieiite non-s\i])))ura- 
tive infective arthritis. The following ease is of ini crest on aeeoiint of its 
occurrence during an attack of bacillary dysentery and its unusual termination. 


CASE REPORT. 

B. B., a Bengali female child, aged 0. was cNamincd by me in consultatioii 
in December. 1031. 

History. — The patient had a severe attack of bacillary dy.scnlery in 
.June, 19.31. During convalescence several joints were affected by dysenteric 
synovitis. At first the left knee-joint became swollen. b\it within the next 
four or five days the right 
ankle, the right hip, and the 
left elbow were also involved. 

It took nearly six weeks 

before the effusion of the 

joints subsided, but the right 

hip-joint remained very pain- 

ful and the patient was . 

almost crippled and confined y'^ 

to her bed. In the other ^ 

joints recovery was complete. I 1 

any serious illness, or of any ^ 

disability regarding the right J w 

hip-joint. She was a very 1 ’ 

healthy and bright child. 1 

On Examination. — ^T he * ' 

deformitv of the riuht hin- — Before commeneement of treatment : tho aceta- 

. . , ° ‘ bular fosaa is occupied by an ostcophvtic mass. 

joint was characterized by 

flexion and adduction, but muscle spasm was not marked. The head of 
the femur was palpable over the gluteal region. There was marked limitation 
of movement in all directions, and all movements ivere painful. There was 
also pronounced wasting of the hip and thigh muscles. On measurement the 
sliortening of the affected limb was found to be fully an inch. No abnormality 
could be detected in other joints. The patient was unable to stand or walk. 
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The general health was very poor and she was reduced to a mere skeleton. 
The diagnosis of dorsal pathological dislocation was made. Reaction of 
degeneration, negative. 

Skiagraphy . — The head of the femur presented no abnormality and tlierc 
was practically no destruction of bone. The acetabular cavity was vcrv 
shallow owing to the presence of an osteophytic mass {Fig. 361). 

Treatjient. — 



1. Local Treatment . — The 
dislocation was reduced by 
the Lorenz method and kept 
immobilized in plastcr-of- 
Paris. The patient was kept 
in bed for a fortniglit and 
then she was encouraged to 
stand and walk with a liigli 
boot on the affected side. 
After eight weeks the casing 
■was removed, and on exam- 
ination the femoral head 
w’as found to lie in correct 
position and there was no 
tendency to recurrence of 
dislocation. A fresh plaster. 




Fig. 3G2. — Nine weeks after removal of plaster casing : dietetic meaSUrCSVC ^ 

showing the position of the femoral head and the shallow- taken for tllC imprONCni 
ness of the acetabular fossa. general hcaltll. 

Progress of the Case. — After removal of the plaster casing, 
Thomas walking caliper splints -were provided for si.\ months 
bearing and walking on account of muscular -wasting ant IIk. 

limb. iMassage and passive movements were continued t 
period of treatment. At the end of one jmar muscular ttasting v. 


Fig. 3G2. — Nine weeks after removal of plaster casing 
showing the position of the femoral head anti the shallow 
ness of the acetabular fossa. 


made good. 
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During this prolonged period of Irejilnient 
examined under the X rays several times (/'/.i.'. 
(January. lO.SS) showed that the osteophylie 
reduced' in size that the femoral head eould h(‘ 
acetabular cavity (Fig. 303). 


the affected hi|)-joiiil wjis 
3r.‘J). 'I'he latest skiagram 
outgrowth was so iiiiieh 
jieeominodated within the 



Fig. 3G3. — One year later: showing rctrojrrcf'^ion of t!»o o«l#*ophytic outgrowtli ninl lodp'- 
inent of the femoral head within the ncetahular 


Result. — A mobile joint has been obtained and it is now completely free 
from pain. The final range of mobility is as follows : on llcxion. the thigh 
forms an angle of about 20° with the abdomen ; extension 2.5° beyond ll)e 
long axis of the body ; abduction 30° in the coronal phmc ; external rotation 
is slightl}^ restricted ; internal rotation and adduction are almost as good as 
on the healthy side. The limb can be easily placed in the ‘tailor’s jiosition'. 
The patient walks without a limp. 

COMMENTARY. 

In attempting to arrive at a diagnosis of the condition, the possibilities 
which had to be considered were ; (1) Congenital dislocation of the hip ; 
(2) Infantile paralysis ; and (3) Traumatic dislocation. The diagnosis was 
confirmed by the historc’ of the case, skiagraphy, and electrical reactions of 
the wasted muscles. I have since seen one other case of spontaneous dis- 
location of the hip after non-suppurative typhoid arthritis in a girl of 3. 
The onset was insidious. The dislocation was reduced easily in this case. 
Dysenteric rheumatism or synovitis is said to be common in some epidemics, 
but the condition usually clears up without leaving any permanent deformity, 
though exceptionally permanent disability may result, - 

Regarding the mechanism of the dislocation, emphasis has been laid on 
the over-distension of the joint cavity® and the rupture of the capsule.’^ 
It is an interesting fact that in a case like the one described above, the 
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dislocation occurs very rapidly when there is marked flexor and adductor 
spasm. It has been pointed out that the pathological dislocation is caused 
by the derangement of the balanced action of muscles surrounding tlic hip- 
joint, as a result of muscle spasm and unequal distribution of muscle atropliy.^ 
Flexion, adduction, and internal rotation of the hip should therefore be con- 
sidered a dangerous attitude. It is clear that the preventive treatment 
consists of early correction or prevention of this deformity with the restoration 
of muscular balance. Excessive or undue traction, on the other hand, may 
lead to the disruption of the softened ligaments- and give rise to an obturator 
dislocation.® 

The treatment of a patient after the deformity has been established is 
unsatisfactory, and frequently the luxation is a minor deformity compared to 
the associated deformities of other joints.® .Therefore early manipulative 
treatment is essential for satisfaefory restoration of function. Too early inter- 
ference, on the other hand, may flare up a quiescent infection, leading to 
more serious complications. Forcible manipulation may cause a fracture of 
the femur. With regard to complete restoration of function, prognosis is 
unsatisfactory. However early reduction is accomplished, some limitation of 
movement is to be expected and in many instanees bony ankylosis or osteo- 
chondritis of the hip-joint. In later life osteo-arthritis may supervene because 
the changes initiated by such an infection of the joint may be continued by 
secondary degenerative alterations.’ In the case described above the incid- 
ence and retrogression of an osteophytic mass may be regarded as unusual. 
Generally the condition tends to be progressive. 

SUMMARY. 

1. A case of spontaneous dislocation of the hip following acute non- 
suppurative dysenteric synovitis has been described. 

2. A painless mobile and stable joint has been obtained by manipulati\c 
reduction and immobilization in spite of the presence of a large osteopliytic 
mass within the acetabular cavity. 

3. After one y^ear the osteophytic outgrowth has been so much rcducc( 
in size that the femoral head has been successfully accommodated inside t ic 
acetabular cavity. 

I wish to thank Mr. Elmslie for his kind and helpful suggestions. 
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TWO CASES OF KELOID FORMATION, WITH COMMENTS. 

By C. E. L. BUHMAN. I’lKTr.uMAitiTzm itr,. 

Ax unusual case of keloid reported hy Professor Riillierford Morison' in 
1920 is of special interest bccavise it has been possible to follow de.\elopn\ents 
for the last twelve years with the present condition of a case of recent date. 
(Figs. 3G1, 365.) The clinical characters arc so similar that a possible theory 
as to the causation of the keloid condition, in the light of recent knowledge, 
is suggested. 



Fig. 3G4. — Rutlierford Morison’s case, Fic. 3G5. — ^Present ca.se 

1933. 

Professor Rutherford Morison said ; “ Keloids are interesting growths 
and require further research work to be expended upon them, because they 
form a link between the infectious and malignant growths. Thev possess a 
local malignancy so pronounced as to make it almost certain that in this case 
there will be reeurrence of the growth which has been for the time so success- 
fully removed. We also know that they are associated in some way with 
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sepsis and tubercle of chronic type ; that on the skin, burn scars, whicli take 
a long time to heal, and scars resulting from tubercle, are their sites ; and 
they are more common in the black than in the white races.” 

In an article “ Observations and Reflections on Cancer in General 
Practice ”, utilizing this case, I stated “ Clinically, he undoubtedly pos- 
sessed that ‘ something ’ so essential to the manufacture of good, sound fibrous 
tissue, and which, at present, is the secret of nature in deciding the degree of 
malignancj^ of a growth. The development of good, sound fibrous tissue is 
always absent in the cancers which we recognize as extremely malignant, and 
recurrence is rapid. On the other hand, where the patient possesses the bio- 
chemical properties of producing good, sound fibrous tissue, the growth is 
always slow growing and of the scirrhus type. I am of opinion that it would 
be impossible to produce an external cancer in this native, so good are his 
fibrous forming properties. Chronic irritation in him produces no cancer 
cells, but active proliferating connective tissue cells, and yet removal is 
follow'ed by local recurrence.” 

The present case of keloid, seen on Feb. 12, 1932, gave the following 
history : — 

Well-built native, aged 30 years. Vaccinated at the age of 10 years. 
His ears, as is the native custom about puberty, were perforated so that 
ornaments could be inserted or carried in the openings. Shortly afterwards 
the growth of the lobe of the right ear started and slowly enlarged. In 1925 
the growdh, then about the size of a pigeon’s egg, was removed, and owing 
to its return and increase of size it was again removed in 1929. 

He eonsulted me with a view to further removal on account of severe 
itching and increase of the size since removal in 1925. Keloid growths were 
evident on the lobe of the right ear, under the chin, forehead, chest, on both 
arms in the region of the elbows, and on other parts of the body. 

In 1926 he fell off his bicycle and scraped both arms. In 1929 he was 
attacked by other natives, and wounds (which were stitched) were rceci'\ed 
on the forehead and chest. In April, 1931, he was injured on the back of 
the head, and in November of the same year on the forehead. 

On the back there were six scarifications which he says were done during 
infancy but showed no signs of keloid formation, and a thin papery scar on 
the outer side of the right leg, the result of a tear from barbed wire he ore 
he reached puberty. 

In both this case and that reported by Rutherford illorison similar 
manifestations are evident: (1) Vaccination marks and scarifications pro^ 
duced before puberty show no keloid formation unless as rare excep lons^, 
(2) Marked distension of the veins of the extremities ; (3) Local 
after removal, with increase of size of growths ; (I) Slow 
growths •where removal has not been carried out ; (5) Injuries a ter P" 
are followed by keloid growths; (6) No organic disease is cm( en 
than the groivtlis ; (7) The enlargement of the penis ; (8) Sepsis is p^^^ 
in the growths where surgical removal has been underta 
Morison’s case is slowly producing "wasting, malnutrition, anc a 
existence. 



KELOID FORMATION 

Keloid fonnation is undoulitcdly more eomnum in natives and timsc 
with pigmented skins. The development of the medullary portion of the 
adrenal glands with the sym]iathetie system and their .association with the 
connective-tissue cells of the skin, and more especially the layer of tlie str.alum 
granulosum containing elcidin, the forerunner of the keratin of tin- stratum 
lucidum. may have some hearing in bringing ahotd. at ]nd)erly. over-sl iinnla- 
tion of these cells, with consequetd overgrowth when a wound is produiaal 
and heating is neecssary. 

In Addison’s disease we have disease of the medidlary jiurtion. with 
consequent loss of stimulation, but pigmentation. Similar analogies can be 
noted in disease of the thyroid, parathyroiil. pituitary, and other glands witli 
an internal secretion controlled by the sym]):dhetie. 

My thanks are due to Professor llulherford Morison for permission 
to utilize his ease; to Dr. Pinniger. of Ladysmith. Xatal. for referring the 
present case; and to Sergt. .tndersen. of the C.I.l). of Maritzhurg. for the 
reproduction of the photograjihs. 
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ACUTE INFECTIVE OSTEOMYELITIS OF THE TIBIA; 
USE OF WIiNNETT ORR TECHNIQUE. 

By M. G. O’MALLEY, 

PROFESSOli OF SOEGEBY, TTNIVEESITY COLLEGE, GALWAY’. 


The value of tlie Winnett Orr method in the treatment of compound fractures 
and chronic osteomyelitis is generally recognized ; but apparently its applica- 
tion in acute osteomyelitis has not found favour in this country if one is to 
judge from recent text-books and publications. 

At the Central Hospital, Gahvay, during the years 1930-32, 17 cases of 
acute infective myelitis of the tibia, out of a total admission of 31, ncrc 
treated by the Winnett Orr method. Some of the cases M’ere of a very severe 
type, trvo being complicated by septie arthritis of the ankle-joint. 

There 'were 4 deaths in the whole series of 31 cases. Three deaths 
occurred in the 14 treated by open drainage, and there was one death in the 
17 treated by the Winnett Orr technique. These figures are not given to 
prove the life-saving value of the latter method. Of the 3 fatal cases treated 
by open drainage, one, a boy aged years, died on the day following 

admission ; another, a boy aged 10, died on the second day; and the third, 
a boy aged 8, died on the sixth day after operation. Two of the cases were 
moribund on admission, the other case might have been saved by an amputa- 
tion, for which the consent of the relatives eould not be obtained. The 
fatality among those treated by the Winnett Orr method was a boy aged 0 
years, who died on the seventh day following operation. An amputation 
would have been more appropriate in this case. 

A review of the 16 successful cases treated according to the Orr technique 
showed that an aYmrage of three dressings were necessary. The first dressing 
was usually left untouched for eight weeks. The subsequent dressings beeanic 
rather intolerable in four weeks, and in many cases even earlier. The stem i 
is never so pronounced in the acute as in the chronic cases. 

Patients who come from good homes are treated as out-patients at w 
end of a week. The majority, however, come from poor out-lying parts 
the county, and we find it necessary to detain them in hospital until ica uv 
is complete. The rural slums on the rvestern seaboard provide us with nuinj 
victims where home treatment is impossible. 

Brief details of four of the more serious cases arc given bclou . 


Case 1. — M. L., female aged 13 years, admitted to hospital on .lune I fi 
Acute osteomyelitis of the left tibia Yvith septic arthritis of the an 


peraturc 102°, pulse 124. Mildly delirious. 


1 ina^lc 


The lower three-fourths of the tibia Yvere opened up and incisions 
the ankle-joint. The wounds Yvere packed YY’ith Y'aseline g** ‘nd there "iis 
Yvas applied. Temperature and pulse YY-ere normal on the third aa\, . jjj ,i,iy 
no pain after the second day. This case required redressing on^ ^nioolii after the 


on 

OYving to the return of pain and temperature. ConY'alcscence Yias 
second dressing. Four dressings Yvere required in all. The 
healed on Noy'. 7. The result Yvas excellent, Yvith good function i 


linally 



INFECTIVE OSTEOMYELITIS 


OF TIBIA 


o:!! 


Case 2. W. N.. female need 11 years, admitted tm N'ov. IT, l!i:tl 'I emjieratnre 

104°. pulse 120. Extensive involvement of the left tibia and ankle-jmnt. 1 lie 
whole of the shaft of the tibia was opened up and several inei-ioiis were made into 
the anklc-ioint. Temperature and pulse rctiirneil to normal on the third d:n and 
the subsequent course was uneventful. Three dressings were rerpiired. I he wounds 
finallv healed on Feb. 21. 10:12. This was a jiartieiilarly ■iratifym;: result. 


Case 3. J. O. T.. male need years, admitted on Dee. 0. l!i:!l. Tiinjieraturi' 

102°, pulse 120. Involvement of the whole of the tibial shaft with an ab'eess point ine 
in the popliteal space. -Xn incision was made in the jiopliteal space ami the abscess 
traced down along the inner side of the knee to the ujiper end of the shaft of the tibia. 
The shaft of the tibia was opened up in its whole length. 'I'he wountl in the soft 
tissues extended from the popliteal space to the ankle. Temjierature and puls<- 
returned to normal after the fifth day. *rhc wound tlnally heahal on .tune 2. lit. 12. 
This case required five dressings. 


Case 4. — M. R., male aged 7 years, admitted on I'l-b. .T, lit:!l. Temiieniture 
103°, pulse 140; very ill. The svholc of tlic shaft of the tibia was involvecl. 
Winnett Orr technique. Temperature and pulse normal on the sixth flay. 'I he 
wound finally healed on .July 14. Four dressings were reipiired. 


Every case of the 10 under review rcfiuircd extensive exposure of the 
medulla. I have rarely seen a ease here where simple ineision into the peri- 
osteum or limited trephining of the metaphysis would sulliee. 1 can only 
recollect two cases in the last five years. As already slated, the jiatients 
come from poor and remote districts where the services of n medical man 
are not readily obtained. 

A review of the 11 successful cases treated by open drainage shows that 
convalescence is not at all smooth in a large proportion. A Ihietualing tem- 
perature for some weeks occurred in 7 eases, in 2 it was associated with pytemie 
abscesses. The charts show abundant evidence of the use of tonics and seni. 

I have very little experience of the application of the Winnett Orr tech- 
nique to acute infective osteomyelitis of other regions of the body. The method 
requires for its sueeess a very good c.xposurc of the infected area, with complete 
saucerization of the wound. It is easy to obtain such conditions in the tibia 
and perhaps the fibula and metatarsal bones. Xly colleague, Mr. MaeDcrmott. 
has had very good results with the method in acute disease of the femur. 

Seventeen cases would perhaps be considered a small number on which 
to base important conclusions ; but all the patients had rather extensive 
disease of the medulla, and four were very severe infections. I think that 
a review of the cases proves that the method possesses the following advan- 
tages : (1) Economy of dressings ; (2) Absence of pain, and ease in nursing ; 
(3) The prevention of deformities ; (4) A smooth convalescence with a lessen- 
ing of the incidence of pyaemia. These are very solid advantages. 

The one disadvantage is the smell. This is not at all bad with the first 
dressing. Good ventilation around the limb is the best way of avoiding it. 
There is in the hospital at present a patient who was admitted eight weeks 
ago with chronic osteomyelitis of the right tibia and left ulna. I treated 
both lesions by the Winnett Orr method. It has been necessarv" to renew 
the leg dressing once, but the upper limb dressing has given no trouble. 
I attribute this to the fact that the arm is kept outside the bedclothes and 
consequently gets good ventilation. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


LARGE CALCIFIED HYDATID CYST OF THE OMENTUM 
IMPACTED IN THE PELVIS AND CAUSING 
OBSTRUCTION OF AND HEMORRHAGE INTO THE COLON. 

By H. WALDEN FITZGERALD, Dunedin, N.Z. 


The patient, a male of 70 years, was referred to me with the following 
history : Colicky pains in the abdomen, flatulence, constipation, ‘tarry’ and 
blood-stained stool, attacks of vomiting, and shortness of breath, for the last 
six months. The attacks of vomiting, colic, and constipation have become 
progressively and rapidly worse. There have been no urinary symptoms. 

The only incident in tlic 
previous history was, on the 
patient’s story, a ‘ strained 
heart ’ thirty years ago 
while mountaineering, but 
at present his effort response 
is remarkably good. 

Ox Examination.— Tlie 
respiratory and genito-urin- 
ary systems showed nothing 

of note. Cardio-vascniiir 
system : Few e-xtrasystolcs, 
blood-pressure 1 00/100, and 
otherwise fairly satisfactor). 
The central nervous system 
elicited no aiinornialif.' • 
Alimentary system : . Tim 
abdomen was distended and 
definitely rigid and tender 
in the Inmogastrium. 'o 
peristalsis was 

Per rectum the examining finger came immediately’^ on to a large stony 
immovable mass pressing directly on to the rectum from above an m 



the prostate was soft and uniformly slightly enlarged. ^ . 

X-raij Examination (Dr. M. Barclay).— “ Barium enema (July -0, 

The colon fills, revealing ballooning of the upper rectum, no tent erncss, 
body seen — (?) calcified mass. A large heavily^ calcified mass, mcasurn ,, 


EAEE OR OBSCURE CASES 


r):]3 


3 X 3?. in., lies ccntrnlly in the true pelvis, reneliin;! from tlic inihic sympltVMs 
to the level of the pelvic brim. Tlie bririnm enem.-i w.'is not obstnieted. bnt 
the proximal portion of tbc reetmn is narrowed. j»resmn:d)ly owin'! lo pressure. 
Findings arc not suggestive of an intrinsic rectal lesion. It is impossible to 
see the lower saermn and eoeey.x. wbieli are oversliadowed by tbe ejdeitied 
mass. Elsewhere tbe bone is normal. Fnrtlier investigation reveals tbe 
mass Iving in tbc true pelvis, well in front of llie anterior surface of tbe 
sacrum. The X-ray findings indicate that it is lying in tbe soft tissues 
between tbe rectum and tbc bladder. 3(;().) 

The Casoiii Test (for hydatids). — I'ositive. 

Ox Admission.— Tbc patient was admitted to a nursing borne on .Aug. t- 
after a severe collapse at bis home following almost .absolnte eonstip.'dion. 
He was very pale and bis pulse rapid and rather jioor, Hejieated enemala 
gave huge results of ‘tarry’ and blood-stained, fonl-smelling fa’ciil m.'iterial. 
Following tlic.se. and the administration of large ipiaiitities of Ibiids. digitalis. 


and rest in bed bis condition improved markedly and tbe abdominal disten- 
sion subsided to some extent. On admission there was eo))ions vomiting of 
almost ffcculent vomit; this ,sto]ipcd following the repeated eiiemata. 

PnE-opEnATivK Di.\GXosi.e. — (1) Calcified hydatid cyst of tbe omentum; 
(2) Dermoid cyst, calcified. 

Oi’En.\Tiox (.July 0). — Atropine and sodium amyt;il jiremedieation. Ethyl 
chloride, and oxygen and ether amestbesia. An attenijit to eatlieterize the 
bladder failed owing to the mass pressing on tbc proslaiie iiretlini. Medium 
Trendelenburg position. The abdomen was opened through a median supra- 
pubic incision and the small gut packed off. The omentum was adhcrcfit 
in the pelvis to the bladder and parietal ])critoneum : these adhesions were 
separated. The calcified cyst, almost entirely filling the pelvis, and grooved 
antero-inferiorly by the prostate, was delivered without mueli dillieulty. It 
was found to be growing within the layers of the omentum ; the omentum 
was clamped and the mass removed. The omental stump was ligated in 
bundles. The whole of the colon was filled and distended with hard heeal 
masses. Rectum free from any growth and the stomach and duodenum 
normal. The cyst rvas not adherent at all in tbc pelvis, and bad evidently 
grown in the omentum, possibly originating primarily from the liver, gravitat- 
ing gradually to the pelvis, and there causing pre.ssurc symptoms. The 
abdomen was closed in layers without drainage. There was an uner'cntful 
convalescence except for a small abscess in the arm at the site of a hypo- 
dermic injection — this was opened and drained and healed without trouble, 

PoST-oPEKATivE Diagnosis. — Calcified cyst of the omentum impacted in 
the pelvis causing pressure symptoms, the cyst being hydatid in origin. 

Patiiologicai, REPonx (Otago University Patholog}- Department). — 
“The specimen consists of a calcified hydatid cyst IJ x 3 x 3^ in. with 
a well-rnarked groove on the anterior aspect where it had surrounded the 
prostate. The weight is 9 oz. The calcified wall is iV in. in thickness and 
the contents are jiortions of ectocyst apparently belonging to daughter evsts 
and a quantity of amorphous material in which scolices can be found.” 

Subsequent Pbogbess. — There have been no untoward symptoms, and on 
examination at the end of .January, 1933, evcrx’thing was entirely satisfactorv. 


voe. .vxi.— xo. S3. 
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A CASE OF NEUROCYTOMA OF THE PELVIC 
SYMPATHETIC TRUNK.* 

By a. W. farmer and ERIC A. LINELL, Toisonto. 

This case is reported because of the rarity of tlie condition and the imiisiial 
interest of the microscopical findings. 

The patient, a boy of years, came to liospital ivitli tlie coznplaiiit of 
a sudden onset of urinary retention. Rilibon-Iike stools had been noticed 
for some weeks. The child was well nourished and did not appear acutely 
ill. Upon examination a hard mass was felt in the left lower quadrant of the 
abdomen, extending beyond the mid-line, and rising about an inch above the 



Fig. .3G7. — X-rny showing deformity and separation of segments of safrurn. 


brim of the pelvis. The examining finger could be forced into the rcctuai 
with difficulty. The mass practically filled the pelvis and pushed the rcetmii 
forward and to the right side. The tumour was firm and smooth and ''a*, 
fixed to the sacrum. 

An X-ray plate of the pelvis and sacrum showed considerable rlcforin: \ 
and separation of the sacral segments {Fig. HG7). 


* From the Department of Surgery, Hospital for Sick Chilflrcn, Toronto, .ind J)>' 
of Xcuropatliology, University of Toronto. 



EABE 


OBSGUEE CASES 


\ biopsy was ]>crformocl bv excision of tissue from I lie posterior Mirf/iee 
of tbc mass'aftcr removal of the eoeeyx. haler tlie tumour was ,.x<-.se<I m 
two stacTCS. About onc-third of tlic mass was removed Ihrouel, an abdommni 
incision and the remainder was resceled four weeks later by an approaeli 
from below through the pelvic lloor. The reetiim was displaced forward 
asiainst the symphysis jnibis. the bladder being pushed np out of the pel\ is. 
There was scarcely room for one linger to be inserted between tin' mass and 
the symphysis. The tumour was very easily separated from all snrronmling 
structures except the sacrum, where it entered the anterior sacral foramina, 
and between the sacral segments. 

The growth was considered to have inva<Ie(l the foramina rather than 
to be growing out of them. 


\ ■ -V, '■ 

^ *'* *' '^ i ^ ^9 1 
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Fig. 368. — Low-power magnification of Fic. 369. — High-power mieropiiotograph. 

neurocytoma. Shows a number of multi- Show.s peripheral ring of granule.s in 

polar ncrve-cells lying in a stroma largely cytoplasm of norvo-colls. Tito fibroblti.st 
composed of fibroblasts. (Cresyl violet.) nuclei are somewhat irregular in shape and 

size. Xourilcmmnl shcnth-ecll nuclei arc 
.... . . _ distinguished by their round or nhort-oval 

A retention catiieter -svas inserted shape. {Cresyl violet.) 

before operation, Following operation 

this was removed, but the bladder became distended almost to the umbilicus 
and then there was a constant overflow of urine. Neither before nor after 
the operation was any disturbance of perineal sensation noted. According 
to word received from the family physician two months after the discliarge 
of the patient from liospital, the ability to empty the bladder voluntarily 
has not yet returned. 

As it was impossible to be sure of the complete removal of the growth 
from between the sacral segments, the region was subjected to deep X-rav 
tberapy. 

The mass was not removed in one piece, so that an accurate measure- 
ment of its size was impossible. It was roughly oval in shape, being 4 in. 
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in its long diameter, and about 2h in. in its short diameter. It was bluish- 
white in colour and uniformly firm in consistency. It showed in places 
nodular excrescences, which had a faintly yello-w colour. On one surface of 
the tumour there %vas evidence that the gro^vth had a thin fibrous capsule. 

Miceoscopical Findings. — The tumour is composed mainly of fibrous 
tissue, scattered through which are bundles of non-medullatecl nerve-fibres 
and numbers of large multipolar nerve-cells. Fig. 368 shows a low-jiower 
microphotograph of the tumour tissue stained with cresyl violet. Under high 
magnification (Fig. 369) the large multipolar nerve-cells of the tumour are 
seen to have a ring of ivell-defined, peripherally-placed Nissl granules. The 
fibroblast nuclei are of a long oval shape,, showing some irregularity in their 
contour. Processes can be seen arising from the poles of. these nuclei. In 
this microphotograph can also be seen a few neurilemmal sheath-cell nuclei, 
distinguished b}'' their round or short-oval shape. 

Occasionally a nerve-cell can be seen undergoing division, and here and 
there are small collections of lymphocytes lying free in the tumour tissue. 
With Cajal’s gold sublimate stain it is evident that there are large numbers 
of bundles of non-medullated nerve-fibres running through the tumour and 
that the main tumour mass is an intimate mixture of neoplastic non-niedullatcd 
nerve-fibres and fibrous tissue. A silver impregnation picks out differentially 
the sheath-cell and fibroblast nuclei. With ammoniacal silver o.xidc the 
fibrous tissue bundles do not impregnate deeply, suggesting tliat tlic fibroblasts 
are somewhat immature. With Weigert’s stain small medullated nerve-fibres 
can be seen running through the tumour in all directions. 

Our thanks are due to Dr. I. H. Erb, Pathologist to the Hosiiital for 
Sick Children, Toronto, for his help. 


CYST OF THE COMMON BILE-DUCT, 

By D. G. duff, 

SURGEOK, DENBIGHSIIIBE INFIRMARY. 

Common-duct cyst is infrequent enough to M'arrant report of a case sbovin,, 
unusual features. Less than one hundred cases have been publis ict , aiu 
it is stated by Wilson^ that only three cases have been diagnoscc le ore 

operation. • u' ii ■ n 

History. — In February, 1933, I saw ivith Dr. Leiper, Llanfair a 
a multipara 62 years old who had been bed-ridden for o\ er t irce 
suffering from recurring bouts of abdominal pain with vomiting am (on 
tion. Notes from her National Health Insurance record care s 
previously healthy, she was first incapacitated seven y'cars be ore, '' 
had “gastritis In August, 1928, and October, 1932, she again 
and thereafter symptoms became steadily ^''^rse. Her ( oc or no ^ 
abdominal swelling and sent her to a hospital in No^cm3er, • ■ ' 
monia ” supervened and she was kept in bed for three mont is, m 
home the swelling was again noticed. 



BAEB OB OBSCUBE C'ASES 

Ok EkaminatioN. — I could Cmd no more limn nn .'ilxlonnn lender nil 
over and peculiarly dou-liy lo palpnlion. hut on admission !<> Denbigh 
Infirmary a month later she had a lar<ie eyslie iinnutvahle swellmt; in Un- 
upper abdomen as hi" as a football, and separaU- from the li\<r. uhiih u.i'' 
pushed up about two inches. Hi'^mulh enema showed a normal colon, and 
perabrodil injection gave a good ])icture showing normal renal pelvic analomy 
and function. Other clinical tests revealed nn ahnormalily. and a iliagnosis 
of retroperitoneal cyst, possible cyst of the <-ommon bile-duct, n.-is made. 

Opeh.vtion.— Operation disclosed an abdomen full of adhesions and 
with lymphatic channels throughout the peritoneal cavity full of grey-black 
pigment. A evstic swelling with tense grey walls occnjiied the jiosilion and 
had the relations of the lesser sac. The postcriiir wall of the stomach was so 
firmly bound down to its upper anterior surface that dissection was ipiitc 
impossible. Aspiration gave dark bile under such tension that five pints 
were run off. The total contents were estimated to he eight pints. .\n 
opening was made and clots containing bile pigment and sediment were 
removed. A passage admitting the tip of the little linger was discovered 
flattened out in the posterior cyst wall and a])]mrenlly leading to the ampulla 
of Vater. No other openings eorrcs])onding to the entrance of common bile, 
cystic, or hepatic ducts were found, hut owing lo the ))atienfs condition 
little time was available for the search. It was impossible to ex))lorc the bile- 
passages outside the cyst, but by working through adhesions the gall-bladder 
and adjoining liver surface were exposed, both apparently perfectly normal. 
On the front wall of the cyst was a scar where, it was surmised, there had 
been a rupture some months before which had caused bleeding into the 
peritoneum and the adhesions mentioned. Hicmorrhage has been a frequent 
cause of death in these cases. 

An anastomosis was made between the cyst and the highest available 
part of the gut, the jejunum 3 in. from its commencement. No clamps were 
used, and fine stitching was necessary owing to the vascidar cyst wall. An 
opening to admit two fingers easily was made so that there would be free 
exit for any intestinal contents which miglit enter the cyst. 

The patient made uninterruptedly good progress and is now very fit. 

COMMENTARY. 

Of interest is the unusual age of the patient, the aA-erage age at operation 
being 18, ^ and the fact that her symptoms developed so rapidly so late in life. 
The disappearance of the tumour made diagnosis at times quite impossible. 

It may be noted incidentally that though infection in these cysts is 
frequent and biliary stasis necessarily present, true gall-stones have not been 
demonstrated either in the cyst or in the gall-bladder in any of the cases 
described. Swain, however, is said to have felt one at his cannula tip at 
aspiration.- 

Difficulty has been found in explaining the formation of these so-called 
idiopathic cysts. The gall-bladder has been found normal in size in three- 
quarters of the eases, ^ while jaundice has been absent in at least eleven 
besides the present case. Saint, ^ after reviewing cases in regard to etiologj-. 
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rejects the theory of obstruction of the exit to the duodenum as a cause of 
their formation, on the ground that the biliary passages above mav be, as 
in this case, normal in size. 

The postulation of a valve action at the entrance to the cyst ■would over- 
come, I think, this objection. Quite often a crescentic fold of tissue has been 
observed obscuring the upper opening.^ The existence of obstruction and 
usually^ a valve mechanism at the exit is generally accepted. The gall-bladder 
will then act like a pump on the principle of the Bramah press so widely 
applied in hydraulic machinery. The tension of the cyst wall will be raised 
to such a point that at times the exit is straightened out and bile flows again 
into the duodenum. The effort required to effect this will constantly tend to 
increase, as in a hydronephrosis, and fibrous-tissue walls^ will not withstand 
this. One can imagine that if once a minute round saccule develops in tlie 
wall of a collapsible duct, possibly from weakness in the muscular coat or 
from deformity due to the presence of a pancreatic rest or from failure of 
efficient fusion of foetal elements, it wall tend steadily to get bigger. It should 
be noted that the cyst found in a foetus (Heiliger) was only 2-3 X 3 cm. — the 
smallest recorded — and therefore presumably at the beginning of its growtli. 

There is support for this theory of a double-valve action in the fact 
that wffien the pressure in the cyst is relieved by drainage tlicsc cysts 
rapidly shrink in size. ® 

Stoney^ found on re-opening the abdomen seven weeks after external 
drainage of a cyst of four-pints capacity that “ there w'as now' no evidence 
of a cyst or tumour in the abdomen and it w’as not possible even to recognize 
its collapsed w'all ”. This shrinkage of the cyst helps to e.xplain why a 
primary anastomosis of the cyst to the bowel has been so very much more 
successful than a preliminary external drainage followed by a secondarj 
attempt at anastomosis, the results of which have been poor. It follows, 
too, that a large anastomotic opening is necessary. The cases where dilata- 
tion of the bile-passages above and cholangitis have occurred would be 
explained by a defective functioning of the valve at the cyst entrance. 

CONCLUSIONS. 

• r 

The operation of choice is the simple one of a primary' anastomosis o 
cyst to gut, except w'here the cyst is so small and so free from adhesions as 
to be easily' extirpated even if there is infection of cy'st contents the re ic 
pressure will help to prevent spread of infection to the liver. Anastoinosi 
of the gall-bladder to tbe intestine woidd appear to be of little 
at any' rate w'here the upper biliary' channels are not dilated. I s' „t 
external drainage is required by' the very' critical condition of t ic pa 
the secondary' anastomosis of cy'st to bowel should not be delayer more 
a week or two if possible. 
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A CASE OF GAS-CYSTS OF THE INTESTINE. 

nv F. C. FVIU S. 

^vitr.KON. nov.M. vktoI’.h ivrinn\iiv. i 

M. R. .T.. a female. -IS years of a<;e. was admitted ti> the Rityal \ iel«>ria 
Infirmarv with pyloric obslniclion. For lirtecn years *-hc harl suffere<l from 
stomach trovddc. For the first nine years the sym|)toms had hcf'ii inter- 
mittent. there bciiiff short jrcriods of freedom. DnritiL' an attack there was 
pain half to one hour .after food, the pain heintt epie.asirii' and referred 
between the shoulders. It was relieved by food or alk.alis. hor the last few 
years the pain had been almost constant, unrelieved by food, liad often been 
present at night, and each week she had a eojnivus vonrit. She had lost five 
stones in weight during the past eight years. 

On Examinwtion. — Tire patient was emaei.ated. and on abdominal 
inspection gastric ])crislalsis was obvious, hut no further abnorm.'ilily was 
detected. There was nothing uniisnal in the gastric analysis. X-ray examin- 
ation showed calcified glands in the mesentery, extending tlirongh the rnedi- 
astinum and almost the whole length rrf the ne<-k. ’I’wenty-fonr hours jifter 
a barium meal tlicre was still a considerable residue in the stomaeli. Dr. 
S. W. Davidson noted that there was 'gas' between the liver and tlie rigl)t 
diaphragm, and the colon itself was full of gas. In view of tlie l)pe^di^•e 
findings a re-examination of tlie radiogram shows tlie outlines of some of the 
cysts, though this is somewhat obscured liy gas in the colon. 

Operatiox. — Laparotomy was performed on .-^ug. 2.'). URU. On opening 
the peritoneum it appeared at first sight as if there was a massive colloid 
carcinoma of the upper abdomen. Further ins]ie(’tion showed the condition 
to be due to gas cysts. The Registrar's dcserijilion. taken ;it the time, fully 
describes the condition. 

The falciform ligament of the liver, its adjacent peritoneum, and segments 
of the small intestine were the seat of numerous gas-containing cysts. The 
cysts were in bunches or clusters, looking like soap bubbles or like the cysts 
of a hydatid mole. They were transparent and collapsed with a ‘pop’ on 
puncture. Some of the cysts communicated with each other, others iverc 
isolated and varied in size from a pin-head to a cherry, but they were mainh’ 
in clusters. The clusters were distributed as follows : — 

1. In the falciform ligament and the peritoneum on either side for about 2 in. 

2. In the peritoneal coat of the small intestine, either singly or in grape-like 
masses, affecting the lower part of the jejunum and distributed as follows : — 

1 ft. of affected bowel. 

1 ft. of normal bowel. 

-Vbout G in. of affected bowel. 

1 ft. of normal bowel. 

1 ft. of affected bowel. 

A pedunculated grape-like mass with single .stalk (/'’ig. 3711. 

1 ft. of normal bowel. 

2 ft. of affected bowel. 

3 in. of normal bowel. 

1 ft. of affected bowel, followed by the remaining hcalthv intestine. 
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A photograph was obtained of the general mass (F?g. 370) and of an iso- 
lated segment of jejunum (Fig. 371). A portion of the cysts n-as remo\-ecI for 
the museum, and for culture and microscopic examination. The stomach itself 
Avas grossly dilated and thick-rvalled, the p 5 dorus stenosed and Avith an active 
ulcer beyond adherent to the pancreas. Gastrojejunostomy Avas performed, 
from Avhich the patient made an uncAmntful recovery. In Februarv, 1932, she 
appeared in perfect health, and had increased four stones in Aveiglit. 



Fig. 370. — Coils of affected jejunum, showing gns cysts. 



Pathological Report (A. F. Bernard ShaAv). — “The 
of multiple round spaces lying in a loose conncctiAm tissue. Tlie Asa s o^^ 
caAuties appear to consist of the condensed surrounding tissue, <inc s 
epithelial or serosal lining. In the conncctiA-e tissue arc manA mo u c 


cjdes and some polymorphs.” ,77 -nn' nlbu'-.. 

On culture Dr. Slade reports that the cysts yieklecl a of 

and a slender Gram-bacillus, Avith filamentous forms and c larac c 


Bacilhts rarnosiis. 
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RETROGRADE JEJUNOGASTRIC INTUSSUSCEPTION, 
ijv .n:ns()N t. rni:sTi:iiM.\N. 

This condition is of sudiciont interest to wnrrniit record, not only on 
account of its rarity. l)nl also hecausc of tlic case of dia^niosis if its possi- 
bility is remembered, and tbc hopeless pro^rnosis wit limit early stireieal 
intervention. 

History.— W. T.. male. a»cil ni. was admitted to the Heekett Hospital. 
Barnslcv. on :Mareh 1.'). IDli:}. eomplaininii of severe abdominal i>ain. He was 
perfectly well till 8 a.m. that morniii". when he was suddenly doubled np 
with severe epigastric colic while dressing. '1 his was not relieved by alkaline 
powder, brandy, or turpentine stupes. At !> a.m. he vomited a “ teaciipfiil 
of bloodv fluid and again at 10,80 about “a pint of blood-sl.'dned Ihiid. 
but he obtained no relief. W 11.1.5 be was admitted to bos]>ital ami triavtcil 
expectantly as “a medical colic". At 8.80 p.m. 1 was asked to see the 
patient, who had been in continuous unrelieved pain since admission. Hi- 
stated that in 1020 he had been ojicrated ujion for “gastric iiletTs . but 
the nature of the operation was unknown. He bad had no syiu}>toms of 
any abdominal disorder since. 

Ox Ex.^mixatiok. — The patient lay doubled up on his left side : his face 
was ashen grey and he was perspiring freely. Pulse 01. temperature OS'^, 
respirations 20. 

On inspection the abdomen showed marked erythema due to the stupes ; 
there was an old right supra-umbilical paramedian scar, and the whole 
outline of the stomach was clearly visible from the bottom of the bed. 
Xo rigidity was present on palpation, but the stomach outline was extremely 
tender. The stomach area was dull on percussion. Occasional sounds were 
noted in the right iliac fossa on auscultation. Rectal examination sliowefl 
nothing abnormal. Atropine gr. was ordered to relieve the pain ami 
facilitate examination. 

At 8.50 p.m. there was a copious bloody vomit and at 9.1.5 p.m. the 
patient was re-examined. The stomach outline was not apparent, but was 
replaced by a round tumour in the left hypochondriac region, which was 
extremely tender, though the belly was soft elsewhere and palpation caused 
no discomfort. 

The diagnosis of jejunogastric intussusception was made for the following 
reasons: (1) Sudden onset of severe epigastric colic; (2) Repeated bloody 
vomit ; (3) Complete absence of rigidity and tenderness only over tumour. 

OpEii.vTiox. — ^The abdomen was immediately opened by a left paramedian 
incision. Posterior no-loop iso-peristaltic gastrojejunostomy was found, with 
retrograde intussusception of 2 ft. of jejunum into the stomach through the 
stoma. Reduction after opening lesser sac. Xo cause found. The mesentery 
of the small gut was sutured to the transverse mesocolon near the jejunal 
border in two places to prevent recurrence, 

SuBSEQUEXT PROGRESS. — The patient was discharged on May 1 after an 
uneventful convalescence. On Aug. 4 he was at work and absolutely fit. 
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RECURRENCE OF GASTRIC CARCINOMA TWELVE YEARS 
AFTER PARTIAL GASTRECTOMY. 

By a. B. pain, 

LATE SURGICAL TUTOR, UNIVERSITY OF LEEDS, AND SURGICAL REGISTRAR, 
GENERAL INFIRMARY AT LEEDS. 


This case is of interest on account of the long interval which elapsed between 
the original operation and the appearance of the recurrence. An intervn! 
of twelve years, however, is by no means the longest on record : Sliuman' 
recorded a case in which recurrence occurred seventeen years after partial 
gastrectomy, and Pearce Gould^ recorded one in which recurrence took ])lacc 
eighteen years after partial gastrectomy, although he considered that in tliis 
case the history suggested that what was described as a recurrence was 
probably an entirely new growth. Peugniez^ reported a case in whieli there 
was clinical evidence of recurrence, probably in the stomach, twenty-four 
years after partial gastrectomy, although this suspicion was not confirmed 
by post-mortem or histological examination. Persson,^ in a scries of 202 
cases of carcinoma of the stomach submitted to partial gastrectomy, reported 
9 cases which died of recurrence more than si.x years after operation, tlie 
longest interval being seventeen years. 

Hartmann® stated that recurrence of carcinoma more than two years 
after partial gastrectomy is exceptional, and, further, tliat almost all recur- 
rences are lymphatic and peritoneal, recurrences in the gastric mucosa hem" 
very rare ; he could only record 1 such case in 46 cases of proved reeurrenee. 
In a further report® he recorded a series of 80 cases of gastric carcinoma 
which died with recurrences, all within four years of operation. 

The history of the present case is as follows : — 

The patient, a man of 40 years of age, was admitted to the General 
Infirmary at Leeds under the care of Mr. J. F. Dobson on July 5, 1919. uitu 
a six months’ history typical of carcinoma of the stomach. 'Ihere was a 
palpable tumour in the epigastrium to the right of the middle line ; X-ra\ 
examination showed almost complete retention six hours after the ingestion 
of an opaque meal, with great dilatation of the stomach and almost comp ttc 


absence of peristalsis ; no filling defect was seen. 

At operation, performed bj'’ Mr. Dobson on Jul_y 21, the stoniac ' "‘‘‘I 
found to be considerably dilated, with a large mass having the nakee (.'f 
characteristics of carcinoma occupying its pyloric half. Partial 
was performed, three-quarters of the stomach being removed, toget icr in 
enlarged lymph-nodes along both curvatures ; the jejunum was 
stump of the stomach by an end-to-side retrocolic anastomosis. 


was discharged from hospital on Aug. 8, 1919. 

No histological examination of the resected portion of the stomae^i 
made, but Professor j\I. J. Stewart reported that the growth "h* 


carcinoma of the pyloric region. . 1 ,. „„ 

The patient was re-admitted to the General Iufirmar\ a 
iMarch 19, 1928, complaining that for four months previously le 
from epigastric pain coming on soon after meals, and that lie laf 
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weight ; he had also fovmd that he had to take very small meaK. l'ra<'lional 
tcst^me'al examination showed that there was no free hydroehlorie acid in the 
gastrie juice, and that bile was iwcscnt in all s])eeimens. X-ray examination 
after an opaque meal showed no evidence of eareiimma in the remaining 
portion of the stomach, which em|died rajmlly. 

The patient was discharged on March :t0. and from that time nnlil May, 
1930, M-as quite well. He then began to have jiain and bdlness after me.al'-. 
and in September. 1030. he noticed a sense of obstruction to swallowing at 
the level of the lower end of the body of the stenrtnu ; he eommeni-ed to 
vomit after meals and rapidly lost weight. 


Ot car HAS u« 



Fig. 372. — Condition fovn\d nt autopsy. 

He was re-admitted to the General Infirmary at Leeds on May 11 . 1931, 
and again came under the care of Mr. Dobson. X-ray examination after an 
opaque meal demonstrated the presence of an obstruction at the cardiac 
orifice, with much dilatation of the oesophagus ; the stump of the stomach 
could not be filled with bismuth for examination. 

On Jfay 26, under local ana;sthcsia, jejunostomv bv Witzers method 
was performed, using the efferent jejunal loop (A. b'. P.). Death occurred 
four hours after operation. 

POST-IIORTEII ExAinx.vTiox (Professor ill. J. Stewart).— The small portion 
of the stomach (Fig. 372) which had been left behind was almost entirely 
converted into a large ulcerated carcinoma, situated saddle-wise across the 
upper part of the lesser curvature, completely encircling the gastro-jejunal 
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anastomosis, and extending at one point fully an ineh up into the ccsoplmnus. 
Only the region of the greater curvature in the middle of the remaining ])or- 
tion of the stomach had escaped. The tumour had a soft raised overhanging 
margin with various polypoidal projections, especially upwards into the 
oesophagus. Several glands heavily invaded by carcinoma lay in relation to 
the tumour ; the growth wass lightly adherent to the spleen at the upper end 
of the hilum, where it had penetrated the wall of the stomach. The pancreas 
was also slightly invaded, and there were two secondary nodules in the liver. 

Histologically, the tumour was a fairly well differentiated aclenocarei- 
noma, which had penetrated deeply into the muscularis mucosae. 

CONCLUSIONS. 

In the absence of any histological examination of the first specimen, it 
is impossible to be dogmatic, but this seems to be a case of recurrence of 
gastric carcinoma in the stump of the stomach after partial gastrectomy. 
The fact that recurrence can take place after so long an interval suggests 
that the usual observation period of ten years is too short to be conclusive 
in assessing cures. 

I am indebted to Mr. J. F. Dobson for permission to record this case, 
and to Professor M. J. Stewart for his help and for the use of the records of 
his department. 
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APPENDICITIS IN A PERIORAL SAC, WITH ADVENTITIOUS 
VASCULARIZATION OF A SEGREGATED APPENDIX. 

By a. S. JOHNSTONE, 

LATE SENIOR HOUSE SURGEON, LEICESTER ROYAL INFIRMARY. 

Disjunction of an appendix from localized destruction of the whole thickness 
of the organ is by no means uncommon, the vitality'^ of the distal portion le^nr 
ensured bj^ the integrity of that portion of the meso-appendix. In t le ° ° ^ 
ing case the solution of continuity was shared alike by the appenc ix ant 
mesenterju . ^ 

History. — A moderately^ well nourished, healthy multipara, 
was admitted to hospital complaining of a swelling in the right groin o ■ 
weeks’ duration. Except for enteric fever some forty ymars prei 
had had no important illness, no previous attack of appendicitis, ant 
aware of the existence of a femoral hernia. 
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Three months previonsly slie hod seven- eolieky pjiins nlxml the miihilieiis. 
She had no voinitiii" and jiassed a restless nifilit. On llie folIowiiiL' <lay. 
thoimh the "encral malaise ennliime<l ami was associated willi anon-Nia. she 
had a normal evaeuation of the bowels and was able to carry onl her daily 
household work. A week later discomfort in the riudit ^roin called her :ill<-n- 
tion to a swelling which ajipeared inflainmatory. and after repeated foinent.-tt ion 
an abscess o])encd through the skin and «lisebargcil a large (pnintity of fonl- 
sinelling pus. Thereafter, the swelling having sidisided. tin- abscess (pnekly 
healed. .-V month later a paiidess swelling reappeared at the site of the abscess, 
and as it gave some inconvenience in walking oiM-ration was decided on. 

Ox Ex.\mix.\tiox. — The contour of the abdomen was normal, there 
was neither hvpcricsthcsia nor tenderness. :ind no innscnl:ir rigidity. In 
the right femoral triangle lateral to the ])nbie s])ine was a lobniated 
cystic swelling some 33 mm. in di:uneter. apparently lived to the deep 
fascia at the femoral ring, though free from the skin, which over it was of 
a slightly bluish tint. There was no impulse on coughing, and the cysts 
could not be emptied by digital pressure. Then* were no eidargements of 
adjacent Ivmph-nodcs. no varicose veins, and no <'ul ancons soiirci* of lym[)h- 
vascular infection. 

Oper.vtiox. — Under general amestbesia. after longitudinal incision, Ihe 
skin was rellcctcd bilaterally. Some cysts o])ened during the delimiting 
dissection allowed the escape of a mucinous material, and beyond the cystic 
area was exposed the wall of a sac which could be traced to the femoral ring. 
Ver\' dense adhesions were present, and considerable dillieulty was e.xperienecfl 
in separating the sac from the femoral vessels. 

After isolation the sac was opened and the appendix was found attached 
to its anterior surface, the base of the appendix towards the neck of the sac-, 
to which parts the mucoid cysts were closely related. \ strand of great 
omentum attached to the appendix was divided, but the e:eeum c-oidd not 
be felt by the finger passed through the femoral canal. The sac and appendix 
were then removed and the canal closed. 

^Macroscopic Fixdixgs. — Inspection of the portions removed showed a 
multiloeular cystic mass close to the base of the appendix with the lumen 
of which it communicated through a small perforation. Eying within tbe 
lumen of the appendix at this point were two small chips of china, probablv 
of etiological importance as regards the mucinous cysts. It was evident 
that the appendix had an adequate blood-supply through its adventitious 
adhesion to the wall of the sac. 


COMMENTARY. 

The interest of this case lies in the occurrence of an auto-appendicectomv 
and the continued viability of the appendix after the acquisition of a nerv 
blood-supply. It may be surmised that there was a pre-existing femoral sac- 
in which the appendix had come to lie at some earlier period, and. after 
adhering to the wall, had acquired a new blood-supply. It is unlikelv that 
this could have occurred during suppuration, when considerable thrombosis 
and phlebitis in the meso-appendix would be present. The lumen of the 
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appendix was found obliterated and entirely fibrous at its proximal end, 
where lay the two foreign bodies. An acute attaek of obstructive appendicitis 
occurred, passed to abscess formation with gangrene at the constricted area, 
and finally caused complete severance of the appendix. It seems imlikclv 
that the appendix was detached prior to the attack, as the foul-smelling pns 
indicated that faecal infection had been present. A small strand of omentum 
was all that remained as a barrier between the infected area and the abdominal 
cavity. After resolution of the abscess the appendix returned to a fairly 
normal condition in its new surroundings, its blood-supply being adequate, 
A small perforation existed in the wall adjacent to the foreign bodies 
whose presence excited a continued secretion of mucus, which, finding its 
way into the surrounding tissues of the sac wall, led to the formation of 
multilocular cysts. 

Perusal of the literature of femoral appendicitis fails to discover a similar 
occurrence. A number of cases of acute appendicitis in a femoral hernial sac 
are described and cases of resolution are recorded, but the occurrence of auto- 
appendicectomy and the survival of the separated part of the appcndi.N 
appears unique. 

I am indebted to j\Ir. Bolton Carter, of Leicester, for permission to publisli 
this case, and to i\Ir. D. i\I. Greig for his assistance in preparing it. 
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REVIEWS AND NOTICES OF BOOKS. 


Rose and Cnrless' Manual of Surgery. Jly I’. (!■ D.Sr. (I,<iiiil.). 

F.U.C.S. (En?.). I'.Tl.S. (Edin.). Siirgeon. Kind's (.'ollcur Iln'liital. I'li-. : and .Ions H. 
HuNTi-.n, it.C.. M.CIiir. (Canlali.). E.U.C.S. (Imik-). .Sur^'i-oii. Kiiij;’'. (■<>tlc-;,’r no'-jiilal. 
etc. Fourtccnlli edition. Lar<;e .Svo. I’p. 1 IS7 -i viii. uitli 7111 illnslnilion'. and 111 
plates (IG coloured). It):!:!. Ixindon -. llaillun-. Tindall A- Cox. GOs. net. 

It is only three years since Ihc ajijiearanee of the last edition of this work, whieli 
has now hecomc tlic students' ami practitioners' classic. It is a Icsiimony Iiolh to 
the diligence of the editors and to tlic jirogrcss of siiri;cry that so much ailrlition and 
alteration have had to he made in the jrresent issue, llithertt) an attcin)>t has heen 
made to keep the work to the si/e of a ‘ handhook'. Inil now. althouLdi this single- 
hook edition is presented and the total nuinhcr of ])ages not increased, yet Die alter- 
native of a double volume is offered at the same j)riee. 

.-Vs regards general get-U)!, there has been a marked advance. 'I'lii' p:iper is of 
a superior quality and surface, so that the repnxluetion of the figures )ea\’es nothing 
to be desired. Of the illustrations no fewer than tSDO out of a tolal of 7M are new. 
and about half the plates are cither new or redrawn. In the seleelion of additional 
figures, the editor has very wisely been guided by the main eonsjileration of elearni-ss 
and instructive character. Thus line drawings and diagrams have been juil in ralhcr 
than photographs. These three points — the new paper, the new figures, and the 
large number of line drawings — in themselves constitute a notable advance. The 
X-ray plates are now interspersed where wanted in the text instead of being jilaecfl 
all together at the end of the book. 

Among the sections which have been largely revised or re-wTiltcn arc the follow- 
ing : the treatment of malignant disease by radium ; the surgery of the sympathetic 
nervous system ; thoracic surgery ; and the treatment of fractures according to 
Bohler’s technique. 

-A rvork of this size and importance requires the co-operation of several s])ccialists. 
Xot only has Mr. Wakeley heen joined by Mr. Hunter as co-editor, but ho has had 
the assistance of Carnegie Dickson (pathologj’), V. E. Negus (ear, throat, and nose). 
Bishop Harman (ophthalmology'), Eardlcy Holland (gynmcologj'), Sir Frank Connor 
(military surgery'), and C. F. Hadfield (anxsthesia). 

It is a very' happy thing that the original work of two great King’s College 
surgeons should be carried on by two of the King’s men of to-day, and that in build- 
ing up this great work on surgery- they .should be perpetuating the memory- and 
work of the greatest of British surgeons. Lord Lister of King’.s. We congratulate 
the editors and publishers on a notable .success. 


Demonstrations of Physical Signs in Clinical Surgery. Bj-Hajiilton' Bailuv, F.R.C.S., 
Surgeon, Royal Northern Hospital, etc. Fourth edition, revi.sed and enlarged. Large 
8vo. Pp. 287 + XX, with ,835 illustrations, some of which arc in colour. 1933. 
Bristol : .John Wright & Sons Ltd. 21s. net. 

Tiii.s is a new and improved edition of what has now become a very well-known 
text-book. A strong point of this w-ork has alw-ays been the number and excellence 
of the illustrations, and in this particular the present edition excels. 

.Some of the illustrations are works of art, and, as was once said about Howard 
Kelly s cxtra-vagantly- illustrated work an appendicitis, “ any- one of them might be 
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framed and hung up to decorate the ofTice Pictures in colour are sometimes mis- 
leading, but the figure illustrating rupture of the urethra is verj- realistic indeed. 
Many of the simpler diagrams are very telling, especially those tliat have been 
made in elucidation of actual cases ; they supply excellent models for anvbodv 
interested in the keeping of simple yet graphic case records. 

Of course, there are a fev' things ■which strike the reviewer and sugeest mild 
criticism, but they are not really very important. For instance, for testing surface 
temperature, the illustration suggests that the tips of the fingers are sulficient, 
whereas one has alwaj's recognized that it is much wiser to use the palm of the 
hand. But the book is indispensable and there can be nothing but praise for the 
continued efforts of the author and his publishers, not only to keep it up to date, 
but to improve it. 


The Practice of Surgery. By Russell Howard, C.B.E., M.S. (Loud.), F.R.C.S., Surgeon, 
London Hospital, etc. ; and Alan Perry, jM.S. (Lond.), F.R.C.S., Surgeon, London 
Hospital, etc. Fourth edition. Medium 8vo. Pp. 1338 + viii, witli 58-t illiLstration'i 
and 8 coloured plates. 1933. London : Edward Arnold & Co. 30s. net. 

The new edition of this well-known book maintains the characters which made 
former editions so popular. Its merits are many. In the first place it is a student's 
text-book and has remained so. The authors have selected with much discrimina- 
tion what is really necessary to teach the undergraduate. In the second place, 
having made up their minds on this supremelj' important question, they have 
stated simply, directly, and sometimes dogmatically what should or should not be 
done under any given circumstances. This is what the student requires when such 
debatable subjects as the operative treatment of exophthalmic goitre or chronic 
mastitis are in question. Taken as a whole the recommendations arc tliose usually 
accepted by surgeons of experience. 

The are a few — very few — omissions, such as the treatment of Raynaud s 
disease by sympathetic ganglionectomy, and a few incorrect statements, such as 
that which leads the reader to believe that temporary recovery onlj’ has followed 
Trendelenburg’s embolectomJ^ Also we read the trans-sacral removal of the rectum 
has been almost entirely abandoned, whereas there has of late been increased interest 
in this operation both in England and abroad. 

Gastrojejunostomy for haemorrhage from a gastric ulcer recommended on page 
715 is worse than useless, as it exhausts the patient and does not stop the blee ing- 
There are better things to do not mentioned in this text-book. It is also no 
quite correct to say that Continental surgeons recommend partial gnstrectomj o 
duodenal ulcers. .Some surgeons, both in this country and abroad, recommen 

partial gastroduodenectomy. i . nr1 tbe 

We doubt if Phelps’ operation for talipes is often carried out nowadays, a 
suggestion that hlarsh’s knee truss for internal derangement keeps the 
cartilage in place is not in conformity with pathology’. However, there is scr 
to cavil at in this text-book. There is rather a clumsy sentence on 1’”"^...'’ „ork 
another on page 1265. The printing and illustrations are excellent. i 
bears the imprint of a great teacher: its simple, direct, and 
ments render it pre-eminently suitable for the undergraduate stu( cn , . r 

numbers of whom it will doubtless be read. 


Operative .Surgery. By Warren Stone Bickiiaji, JI.D. and Phar. . st.nlt' 

(Columbia), F.A.C.S., Former Surgeon in charge of General Surgep, - ‘ p .\.C.S., 
Hospital, New York, etc.; and Calvin Mason JV""’. ■:(vnfPcna"l''”'''.^ 

Assistant Professor of Surgery, Graduate School of Medicine, ' • p gg) _ viii. 

etc. Vol. VH, The Newest Operations and General ^5-’. n'-t- 

•with 705 illustrations. 1933. Philadelphia and London : M . i>- • • .^•ohlInc■’ 

This is a seventh and supplementary volume to the original ^ (|,e oin-ra- 

published in 1924. Since that time many additions have been ’ iK^conic 

tions which surgeons may be called upon to perform, and t us 
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necessary. It is divided into sections, each «>f vliieli niodilies and l)rinfrs np to thile 
a section in the complete work. There is an extremely \\eII-lhoiif,’ht-oii| introduc- 
tion concernin" the art and craft of surL’cry at the ])resent time. It is roUo\ve<l 
Iiy sections dcaliii!; witli jire- and pnst.o|>eralive treatment, 'vitli sterili/.’ilion. with 
ana!sthesia. in which hasal and local amesthesia are most fully eonsi<lered. and \\ith 
clectrosurgcry. 

In the sections dcalin" with the chest and colon the most minierous additions 
are to he found. The chest section in particular is esiieeially full, which is to he 
expected when wc rememher that until recently this was practically a virpiii field. 
More might have been made of the surgery of the symiialhetie nervous system. 
The description of cervical sympathectomy is vairiie and incomplete, and removal 
of the inferior mesenteric ganglion in the abdomen is not mentioned at all. It 
may be that this branch of surgery is not so pojiuhir in .\meriea as it is in this 
country'. 

In places the originators of new operations are not given, but the author 
apologizes for this. .-Vn occasional lapse in this direction is hardly to be avoided 
when almost all the procedures arc taken from descriptions in current medical 
literature. 

The illustrations are numerous and clear, and they show most of the opera- 
tions step by step. The text is clear and easily readalile. 'I'he addition of this 
volume certainly makes it the most complete and uji-to-date work on operative 
surgerx’ in the English language. 


The Art of Surgery: A Text-book for Students and Practitioners, Hy 11. S. 
SoLTTAn, D.M., M.Cli. (Oxon.), F.fl.C.S., lion. M.D. Trinity College, Dutilin, ,Siirgcon, 
London Hospital. Second edition. Large 8vo. Pp. o:i() — x. llhistnited. ItC!:!. 
London ; William Heinemann (Medical Hooks) Ltd. P.Os. act. 

The first edition of this work appeared in 1028. Wc arc assured in the seven-line 
preface to the second edition that “ the greatest c.are has been taken to include all 
that is valuable in recent methods ", but we confess that wc have been rather dis- 
appointed in the fulfilment of this promi.se. For example, neither the sympathetic 
nerxmus system nor Raynaud’s disease is mentioned in the index, nor is any refer- 
ence to sjTnpathectomy made in the article on Hirschsprung's disease. 

The book certainly has a charm of its own, in its differences from other text- 
books. Its wide margins, in which appear the many little ‘thumb-nail’ sketches, 
present an invitation to the student to add notes of his own with further drawings. 
Many of the coloured figures, although undoubtedly works of art, do not convey a 
clear idea of the thing presented. 

In pointing out some of the defects of this book, we do not wi.sh to do anything 
but improve it. There is a great charm in its get-up, in its diction, and its well- 
balanced choice of what to put in and what to leave out. 


Recent Progress in Medicine and Surgery. 1919-1933. Edited by Sir John Collie, 
C.3I.G., M.D., D.L., J.P. With a Foreword by Lord Horder of Asuford, K.C.V.O.' 
M.D., F.R.C.P. Demy 8vo. Pp. 308 xii, with 34 illustrations. 1933. I-ondon • 
H. K. Lends & Co. Ltd. IGs. net. 

It is useful to take stock of one’s knowledge from time to time, and this is 
especially the case with medicine and surgery, where progress just now is extraordin- 
arily rapid. New discoveries and new inventions have led to a new nomenclature 
and the use of terms which the older members of the profession can only understand 
by their etjunology — and not always then The modem school often uses words 
which seem to be composed of corrupt Greek and mediaival Latin. Sir John CoUie 
has enlisted the serx'ices of an excellent team of writers to deal with recent progress 
in medicine and surgery', and has himself contributed an article on active immuniza- 
tion against diphtheria, a subject in which he has interested himself as Chairman 
VOL. XXI — xo. 83. 36 
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of the Public Health Committee of the Paddington Borough Council. Mr. H. A T 
Fairbank, D.S.O., Senior Orthopaedic Surgeon to King’s College Hospital, wiles on 
orthopajdic surgery and its modern development as a result of experience in the 
European War. Mr. J. Swift Joly, Avho is Senior Surgeon to St. Peter’s Hospital, 
describes, in his article on urology, the great advances which have been rendered 
possible by the use of X rays and the revolution in the treatment of the prostate 
which has taken place within the last twenty years. The conservative treatment 
of surgical tuberculosis has been entrusted to the capable pen of Sir Henry Gaiu’ain, 
and that on plastic surgery to Sir Harold Gillies, who has made the subject his own! 
The articles on manipulative surgery are witten by Dr. J. B. Mennell, who proves 
that there are better ‘ bonesctters ’ within the profession than amongst those who 
vvork without a registrable qualification ; whilst Mr. I. AV. Magill tells of the very 
great changes which have occurred in the production of anaesthesia since the time 
when chloroform was administered on a towel or a square of lint. The advanees in 
medicine have been placed in equally capable hands, and amongst the special 
departments there are articles on the eye, oto-rhino-laryngology, and bacteriologj’, 
WTitten respectively by Sir AVilliam S. Duke-Elder, Sir James Dundas-Grant, K.B.E., 
and Dr. R. Tanner Hewlett. Professor J. M. Woodburn Morison has a well-illustrated 
article on radiology which is thoroughly practical. 


Surgical Anatomy. By C. LATUiun Callander, A.B., M.D., r.A.C..S., Assistant Clinical 
Professor of Surgery and Topographic Anatonij’-, University of California Jlciiical 
Sehool. With a Foreword by Dean Lewis, M.D., Sc.D., LL.D., F.A.C.S. .Super 
royal 8vo. Pp. 1115, with 1280 illustrations, some in colour. London and Pliila- 
dclphia : AV. B. Saunders Co. C3s. net. 

This is not merely a treatise on surgical anatomy ; in fact, in places descriptive 
anatomy is dealt with less thoroughly than its application. Many operations— and 
these not always the most important in surgery — are dealt with at length ; other 
operations are briefly touched upon wdth no particular attempt to emphasize their 
relation to the anatomy of the region then under discussion. But, as suggested, the 
book contains a great deal more than its title would indicate. There arc in places 
full accounts of the signs and symptoms of different surgical diseases and injuries, 
and, last but by no means least, it is profusely and beautifully illustrated, ihc 
figures themselves more than justify the book. They are on the whole well chosen, 
and as the keynote throughout is operative surgery they demonstrate the relation 
of anatomy to the operation under discussion. 

The book is vTitten in a diffuse, digressive manner, rather typical of American 
productions, and for this reason it is not likely that the letterpress will make a stron„ 
appeal to British surgeons ; but there is no volume of surgical anatomy in 
country ■which has an jThing like the illustrations which are to he found or cr i ' 
name of Ralph Sweet and others. As is usual in the case of work coming r 
the Saunders Company, the general output of the volume is first rate, lo 
perhaps one might take exception to one minor point — the extreme weigi 
the volume. 


A Short History of Surgery. By Sir D’Arcy Power, K.B.E., F.B.C.S., B ^ ^ 

of the Royal College of Surgeons of England. Crown 8vo. lOHH- Lorn o 
Sons & Danielsson, Ltd. 3s. Cd. net. ^ 

This is a delightful little book which gives in its eightj' odd pages a ,if 

of the subject with which it deals. It will doubtless ^^ccome the rcgii ■ 
the history of the healing art, for it is wTitten in the easy stjde nine i 
with Sir D’Arcy Power and it is all made so interesting that there 
put the book down before completing its pages. nulhor 

The headings of the chapters give a good indication of tnc ‘ , \,*|in.in" 

deals with his task. Those on Specialism, American Surger>% p;r vh:d 

indicate the wide scope of this work. The author has a good word m • • . 
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■\ve now look upon ns the very out-of-(lnlc type of mirsc, ami inslaiiecs the fatuous 
jMrs. Porter — but she was surely the light of her calling in Ihc Royal lnlirniar\ in 
Edinburgh, and not in eharge' of Lister's operation ward in Glasgow as slated. 
These wonderful women niav have been ill-educated and a little uncoutb. but as one 
who is able to iudge (G. H‘. Edington) has wTitten. “ they knew how to nurse and 
they did it 

Another little error has crept into the chapter on Modern Surgery, in which the 
author deals so succinctly with the development of the treatment of wounds, for 
he states that the crude earbolic which was brought to the notice of Lister by 
Thomas Anderson, Professor of Cbcmistrj' in Glasgow, had been used to jirevent 
decomposition in the refuse heaps of that city. As a loyal Englishman one has always 
thought that it was its remarkably beneficial efrcct on the sewage of Carlisle that 
really gave the inspiration to the use of carbolic acid ! 

The chapter on Specialism is wondcrfidly complete, including as it docs a para- 
graph on dentistry. Despite the shortness of the chapter devoted to American 
Surgery, it is rather sad to find no mention of McDowell and his pioneer ovariotomy. 

Every student should have the opportunity of reading this little book, and it 
would not be a bad thing to make its perusal introductory to the study of surgery. 

The book is of handy form and well printed on good iiapcr. and is provided 
with a useful index. 


Papers Relating to the Pituitary Body, Hypothalamus, and Parasympathetic Ner- 
vous System. By ILtnvEV Cushing, Professor of Siirgciy (Emeritus), Harvard 
University, etc. Large 8vo. Pp. 234 — viii, with 00 illustrations. 1033. London ; 
Bailliere, Tindall & Cox. 20s. net. 

Four lectures delivered by Professor Harvey Cusbing during tbc past three years, 
all dealing with the physiologj- and pathologj’ of the interpeduncular region of the 
brain, and previously scattered in different medical journals, are now happily 
collected together in this volume. Two arc concerned primarily with the pituitars' 
body, and two with the hs^pothalamus as a cerebral centre of tbe parasympathetic 
system. The pituitary lectures arc clearly the fruit of many years of study and 
experience ; the others, though equally absorbing and stimulating, are more 
conjectural. 

In the Lister Memorial Lecture on “ Ncurolnqiophysial Mechanisms from a 
Clinical Standpoint ”, Professor Cushing presents a masterly review of the experi- 
rnental and clinical evidence of the interdependence of the anterior lobe of the 
pituitary body, the infundibular lobe with its epithelial investment, and the dien- 
cephalon. The lecture reads almost like the report of the proceedings in a court of 
law, the author adopting successively the roles of witness, counsel, and judge. It 
IS left to the reader as a member of the jury to decide whether the mechanisms 
which govern metabolism, the water balance of the body, the functions of sex, and 
even the perpetuation of the species, reside primarily in the pituitary body or in 
the interbrain. 

The lecture on " The Basophil .Adenomas of the Pituitary^ Body ” describes 
the steps which led to the discoverj- that patients showing a peculiar form of 
adiposity, associated with kjqihosis, sexual dystrophy, hj-pertriehosis, high blood- 
pressure, erj-thrmmia, and weakness— a clinical picture which has already be”en named 
‘Cushing's syndrome’ — have basophilic adenomas. The clinical and pathological 
findings are correlated in IG cases, some obser\-ed personallj' and the remainder 
reported by others. The picture resembles that produced by some adrenal tumours, 
and even when a basophilic adenoma has been found in the pituitary- body, changes 
m the other ductless glands have been present also. It is argued, however, that 
the pituitary lesion is the primary one, the changes in the other endocrine organs 
being secondary. 

The very remarkable experiments recorded in tbe lecture on “ The Posterior 
Pituitary Hormone and the Parasympathetic .Apparatus ” were originally intended 
merely to establish the existence of a posterior-lobe hormone. As a result of the 
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experiments, however, the fact emerges that the effect of injecting pituitrin intr i- 
miiscularly or intravenously is entirely different from the effect produced hv intra- 
ventricular injection. Whereas the former resembles the reactions of synipaflietic 
stimulation, intraventricular injection produces a reaction which is predominantly 
parasympathetic, resembling closely the response to intraventricular pilocarpine, 
being counteracted by atropine, and not occurring when there is internal hydro- 
cephalus or disease of the hjTDothalamus. It is therefore suggested that pituitrin 
stimulates parasympathetic centres in the hypothalamus. The lecture deserycs 
careful study and will provide much food for thought. Some of the reactions 
described appear to be a peculiar mixture of sympathetic and paras 3 'mpathetic 
responses, and it may be that stimulation of the hypothalamus, if this is indeed 
what occurs, gives rise to phenomena which are neither purely parasympathetic 
nor sympathetic in nature. 

This difficulty in the interpretation of the evidence recurs in the last lecture on 
“ Peptic Ulcer and the Interbrain ”. Records are quoted of cases in which ulcera- 
tion of the stomach and duodenum has occurred in association with lesions of the 
brain, and it is suggested that the ulcers maj' he caused by hyperacidity and localized 
vascular disturbances in the stomach resulting from stimulation of parasj’mpathetic 
centres in the hypothalamus. In the majority of the cases the cerebral lesion was 
neoplastic, but Professor Cushing goes so far as to hint that the centres in the inter- 
brain might be affected by psj^cbic influences, the result being a chronic gastric or 
duodenal ulcer. It is a fascinating theory, and it is most stimulating to meet an 
Emeritus Professor with the imagination of perpetual j’outh ! We arc left in doubt 
why psychic stimuli should evoke from the hypothalamus sometimes sjmpathctic and 
sometimes parasympathetic responses, but we hope that further investigations along 
the lines indicated in the lecture may provide the solution of this intricate problem. 

The lectures are profusely and clearlj’^ illustrated, and enough has been said 
to indicate that they may be read and re-read with much profit. 


History of Urology. Prepared under the auspiees of the Ameriean Urological Association. 
Editorial Committee : E. G. Ballenger, W. A. Frontz, H. G. Hamer, B. Lewis. Too 
volumes. Royal 8vo. Vol. I. Pp. 380 -p xii, with 40 illustrations. Vol. II. Fp. SC- 
+ vii, with 12 illustrations. 1933. London : Bailliere, Tindall & Cox. 3Gs. net. 


Tins is a useful and comprehensive history of one of the later specialties of surgery. 
It is more valuable because verj^ full references are made to each of the subjects 
with ■which it deals. The book has been prepared under the auspices of tnc 
American Urological Association by a small editorial committee with Dr. Br.nnsfor 
Lewis as Secretary. Each volume contains fifteen chapters by various 'UTiters o 
repute in their own subjects, the articles ranging from surgical diseases of ic 
kidney to affections of the scrotum, testes, and seminal vesicles. There are a -o 
chapters on the anatomy' and physiology of the genito-urinary' organs, ansstlicsi. , 
diagnosis, bacteriology', and the neuroses and functional disorders of the 
urinary tract. All are of great practical value to surgeons practising 
surgery', and where all are so good it is perhaps invidious to draw attention o 
particular excellence of the chapters on prostatic surgery'. The first eigh i 

of the first volume deal with the early history' of urology in the different ci ‘ 
states of the Union. They are good reading because they are full of detai s s r 
the varying social conditions under which medical practitioners hyed e\cn ‘ • 

as 1900 : men of the highest culture in cities like New York, Philadelphia, 
and Baltimore ; others practising in outly'ing parts who had received no 
education and were under conditions not far remo'ved from those picturcc 
Harte, who oived their very existence to their ability to shoot at sign • imeriwa 
classes did good work in urology, and from their pioneer labours came * -i . 
Urological Association, “ born of poor but honest parentage in a humwe I'u ^ 
of New York on Washington’s Birthday, February 22nd, 1902 ”. Ei-en f 
had no other value, it would be well worth reading for its Pictures of a tin 
is now beyond recall, though it is so near that the authors iiTi e 
knowledge of the great originals ■whose stories they' tell. 
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The Physician as a Man of Letters, Science, and Action. By TiioM.iS KinnrATiiTCK 

Moxao, M.A., M.D., Regius Profe.ssor of Medicine in the University of Glasgow. 

Demy 8vo. Pp. 212 -r viii. 10.^3. Glasgow: .fackson, ^Yylic & Co. 10s. Od net. 

Dr. Monro, the Regius Professor in the University of Glasgow, gives a eharming 
and useful account of members of the medical profession who have attained distinc- 
tion in other fields of work than those for which they were intended. A few were 
saints, several were mystics, many were poets, others excelled as wTiters. Xot a 
few were rascals, and of these a due proportion were caught and hanged. It is 
noteworthy that until recently the few peerages were bestowed on those who, 
deserting medicine, had excelled as lawwers. Professor Monro gives a short but 
sufficient account of each class, and his hook will long suiwivc as a work of reference 
hy those who ivish to show how a well-trained doctor can turn his hand successfully 
to many different branches of work. Another edition will certainly be asked for in 
a short time. A few of the omissions may then be made good. There might be an 
account of John Smith, who UTote the Sacred Anatomy, or King Solomon's Portraiture 
of Old Age, showing that all anatomy was taught in the first six verses of the twelfth 
chapter of Ecclesiastes (this is still good reading) ; of Dr. Marsden, who founded the 
Royal Free Hospital ; of William Kitchen Parker, tVeslcyan preacher, general 
practitioner, and morphologist ; of ‘Stone hengc', who turned from medicine to dogs ; 
and of Augustine Henry, who abandoned medicine, made his name as a botanist in 
China, and ended as Reader in Forestry at Cambridge and in Dublin. 

In some instances Professor Monro is able to attribute honour where honour 
is due to those whose work was in danger of being forgotten. He shows that Charles 
Morrison was transmitting messages by electrified wire as early as and that 

Henry Faulds published a method of identification by finger-prints in 1880. The 
book concludes with an account of some eminent American and European doctors 
who have made their names in other fields of knowledge, and of a few Englishmen 
who began as medical students but never qualified. 


The Technic of Local Anaesthesia. By Arthur E. Hertzlcr, A.M., M.D., Ph.D., 
LL.D., F.A.C.S., Professor of Surgery in the University of Kansas, etc. Fifth edition. 
Large 8vo. Pp. 292, with 148 illustrations. 1933. London : Hemy IGmpton. 25s.net. 

This very delightful book has now reached its fifth edition, and is dedicated to 
Edwin Edward Wuttke, jM.D., for five years Resident of the Halstead Hospital, 
“a veteran of two wars — in war or in peace a true soldier always”. It begins with 
an account of drugs used in local anaesthesia, but omits some of the more recent 
and popular narcotics in use in this countiy. Chapter II describes the technique 
of injection ; the author does not describe the short Schimmel needle, or the power- 
ful syringe such as we in England prefer ; he emphasizes the essential need for 
sharp and fine needles. In subsequent chapters he describes individual operations 
in great detail, particularly those concerned with the fifth nerv’e. His descriptions 
of paravertebral and splanchnic injection and of sacral blocking and trans-sacral 
injection are excellent. 

Spinal ana;sthesia is described in Chapter XIV by Arch. E. Spelman, and is verv 
wcll done, the photographs illustrating it being clear and most useful. Rajunond F. 
Card vTites of intravenous anesthesia. He omits any mention of our old friend 
hedonal, and confines himself to sodium amytal (one of the many barbiturates). 

As would be expected, the illustrations are numerous — no fewer than 148 in 
a book of 290 pages. They are all excellently drawn and one regrets no acknow- 
ledgment is made to the artists. 

The author in his preface to this edition stresses the fact that the “ work 
differs essentially from other books on local anesthesia in that it recommends the 
use of minimum amounts of solutions, not because of safety, but because a more 
accurate technic is possible than when large amounts of liquids are injected hap- 
hazardly. It advocates infiltrative anesthesia rather than regional blocking because 
constriction of vessels is secured thereby which aids in exact anatomic operatino-.” 

There is no book on local anaisthesia more clearly -n-ritten and more beautifidlv 
illustrated, and none so charmingly “ printed and papered ”. 
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BOOK NOTICES. 

{The Editorial Committee aeknowledge with thanks the receipt of the followiii" 
volumes. A selection toill be made from these for review, precedence beinn 
given to new books and to those having the greatest interest for our readers!] 


Text-toook of Pathology. By Robert iAIuin, M.A., M.D., So.D., LL.D., F.R.S., Professor 
of Pathology, University of Glasgow, etc. Third edition. Demy 8vo. Pp. 957 + viii, 
with 54G illustrations. 1933. London : Edward Arnold & Co. 35s. net. 

Die Embolie. By Dr. Sigurd Frey (Konigsberg). Royal 8vo. Pp. 178, -with 3G illustm- 
tions. 1933. Leipzig : Georg Thieme. RM. 12. 

Oral Surgery. By Sterling A^ Mead, D.D.S., IM.S., Professor of Oral Surgery and 
Diseases of the Mouth, and Director of Research, Georgetown University Dental 
School, etc. Royal 8vo. Pp. 1087, with 403 illustrations. 1933. London : Henri’ 
Kimpton. G3s. net. 

Operative Surgery : the Abdomen and Rectum. By Dr. Martin Kirsciiner (Tiibingcn). 
Authorized translation by I. S. Ravdin, B.S., M.D., J. AVilliam IVliite Profc.ssor of 
Research Surgery, University of Pennsylvania. Super royal 8vo. Pp. 509 + xiv, 
with 395 illustrations, mostly coloured. 1933. Philadelphia and London : .1. li. 
Lippincott Company. 50s. net. 

Fractures. By Paul B. JIagnuson, M.D., Associate Professor of Surgery, Northwestern 
University Medical School, Chicago. Medium 8vo. Pp. 4GG + xx, with 317 illustra- 
tions. 1933. Philadelphia and London : J. B. Lippincott Company. 25s. net. 

Surgical Anatomy. By Grant Massie, M.B., M.S. (Lond.), F.R.C.S. (Eng.), Apistanj 
Surgeon, Guy’s Hospital, etc. Second edition. Medium 8vo. Pp. 458 -f x, with Mi 
illustrations, many in colour. 1933. London : J. & A. Churchill. 18s. net. 

Die Luft- und Fettembolie. By Dr. Med. Siegfried Hoffhelvz (Leipzig). A’ol. 55 
of Ncuc Deutsche Chirurgie. Royal 8vo. Pp. 259 + xii, ■with 50 illustrations. 1033. 
Stuttgart : Ferdinand Enke. Paper covers, RM. 29 ; bound, RM. 31.20. 

Manuel de Badlodiagnostic clinlque. By R. Ledoux-Lebard (Paris). Royal 8vo. In 
two volumes. Pp. 1075 + xvi, with 1143 illustrations. 1983. Paris : .Masson ct Cic. 
Fr. 260. 


Frakturen und Luxation en : eln Leitfaden fur den Studenten und den pra 
tischen Arzt. By Prof. Dr. Georg JIagnus, Leitendcr Arzt der ehmirgisclicn 
Abteilung des Krankenhauses bcrgmannshcil in Bochum. Second edition. Large ro. 
Pp. 86, with 43 illustrations. 1933. Berlin : Julius Springer. RM. 3.G0. 

Human Embryology and Morphology. By Sir Arthur Keith, M.D., VE' 

D.Sc., F.R.C.S., Master of the Buckston Browne Research Farm. I’lltli eaiu ■ 
Medium 8vo. Pp. 558 + viii, with 535 illustrations. 1933. London : L 
Arnold & Co. 32s. 6d. net. 


An Introduction to the Study of the Nervous System. By E. 

(Lond.), Reader in Histology' in the University of London, etc., and L. ' 

M.B., B.S. (Lond.), F.R.C.S^, Surgeon, London Lock Hospital lo®: 

etc. Second edition. Large 8vo. Pp. 147 + xiv, with Co illust . 

London : William Heinemann (Medical Books) Ltd. 21s. net. 

Allgemelne und spezielle chirurgische Operationslehre. By Dr. 

(Tubingen). A^ol. V/1. Die operative Beseitigung der Bauchbruciie (. . „ ^,,^1 
Die Eingriffe an den weiblichen Geschlcchtsorganen (G. A. \iag. 'p»np; cover-. 
Pp. 395 + X, with 304 illustrations. 1933. Berlin : Julius Springe . 

RM. 78 ; bound, RM. 86. 

« f Sf ' 

Urinary Infections. By Clifford Monson, O.B.E., °. John Ih'l*’' 

Hospital for Urinary Diseases, etc. F’cap 8vo. Pp. 76. 19,33. London . ■> 

Sons & Danielsson, Ltd. 2s. Gd. net. ,, , 

Practical Medical Dictionary. Bv Thosias Lathrop Stedman, ■ . ' nailliire, 

edition. Royal 8vo. Pp. 1256 + xii. Illustrated. 1933. Lon 


Tindall & Cox. 35s. net. 
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this purpose I applied an apparatus into the details of which I need not enter 
further than to say that it was so arranged that the upper fragment by means 
of weights and pulleys was drawn down. Four days later, however, I found 
that there was still a quarter of an inch interval between the fragments, and 
I suggested to the patient the operation of cutting down and applying the 
wire suture. This, however, he would not then consent to and preferred 
returning home to be under the care of his ordinary medical attendant. 
Eight days later — or fourteen days after the accident — he was readmitted, 
expressing a wish to be operated upon. 

“ On 26th October I accordingly proceeded to operate, making a vertical 
incision about two inches in length over the patella exposing the fragments 
which were then one inch apart. My inability to bring down the upper 
fragment into contact with the lower became explained when the parts rverc 
exposed ; for there were found between the fragments extremely firm coagula 
with fibrous tissue, fascial and periosteal, mingled with them, constituting 
so firm a mass as to make it quite impossible for the two fragments to be 
brought into contact. The clots having been completely cleared away from 
between the fragments and from the interior of the joint, I applied a common 
bradawl in the middle line of the patella drilling each fragment obliquely so 
as to bring out the drill upon the broken surface a little distance from the 
cartilage. Pretty stout silver wire was then passed through the drilled 
openings and the fragments thus strung upon it were pushed firmly home 
and so brought accurately into apposition. 

“ Before they were brought together, however, an arrangement was 
made for the drainage of the joint. This was done on the same principle in 
all the cases that I have to record and I may therefore describe the matter 
once for all. A pair of dressing forceps with blades closed was introduced 
from the wound made into the anterior part of the joint to the most dependent 
part of the outer aspect of the articulation. The instrument wms then forciblj 
thrust through the synovial membrane, the fibrous capsule and the fascia 
until the point of the forceps was felt under the skin. An incision was then 
made with a knife through the skin upon the end of the dressing forceps, so 
as to allow it to jJrotrude. The blades of the forceps were then cxpandci 
so as to enlarge the opening which they had made in the deeper structures 
without risk of causing haemorrhage. The drain was then seized in t ic 
forceps that protruded through the wound and drawn into the joint. 

“ The ends of the wire were now twisted together and the twisted em s 
brought out at the wound which was closed rvith sutures and a^ small c ram 
inserted. I need hardly say that in this case, as in Dr. Cameron s, antisep ■< 
treatment was employed. . . • 

“ It is unnecessarj^ for me to enter into details as to the progress o 
case. We have here the temperature-chart for as long as it was 
worth while to have it recorded, and you w'ill see that it indicates, 
little temporary disturbance immediately after the operation, an en 
afebrile condition. The wounds healed rvithout any suppuration. ^ 
end of eight weeks the rvire was removed by an incision through t 
Eight daj'^s later the wound made for the removal of the 
At the end of ten weeks from the operation the patient was a owee 
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up and, though no passive inovcincnt had been employed, he could move 
the limb freely through an angle of about thirty degrees. Two days later he 
was discharged and unfortunately nothing has been heard of him since. I 
saw him once in a cart a few days after he was dismissed but I have not been 
able to learn any further tidings of him. This. I believe, is the first instance 
of a recent case of fracture of the patella being treated by wire-suture anti- 
septically applied. My next case occurred two years later." 

[From a clinical lecture delivered at King's College Hospital on Dee. 10, 
1877. Reported in the Lancet. 1878. i. .5.] 
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A CONTRIBUTION TO THE STUDY OF PULMONARY 

LOBECTOMY.* 

By a. graham BRYCE, 

ASSISTANT SURGEON, SALFORD ROYAL HOSPIT..VL ; LECTURER IN REGIONAL SURGERY, UNIVEPSITV OF 

AfANCHESTER. 

The excision of a lobe of the lung of necessity involves the severance of its 
connections, normal and abnormal, with the walls of the cavity in wliich it 
is confined ; and present-day methods of pulmonary lobectomy — the Brunn- 
Shenstone^’ ^ and Alexander operations may be taken as types — are dependent, 
amongst other things, on the feasibility of dividing pleural adhesions wlicn 
these exist. As a rule, the division is easily effected by dissection with 
scissors or gauze.f 

Not very uncommonly, how^ever, the adhesive pleurisy will be found to 
have progressed so far that, over a more or less extensive area, the lung and 
chest w'all have become integral rvith one another, so tliat no method of 
separation, other than frank section wdth a knife, is adequate to effect their 
division. In these circumstances the freeing of the lung may prove a severe 
task for the surgeon ; it certainly adds considerably to the length of tlic 
operation and the burden of the patient, and it entails the risk of wounding 
the lung and so allow'ing the escape of highly infective material. 

It is suggested that these technically more formidable cases miglit he 
dealt w'ith by ligature of the pedicle of the lobe, the gangrenous lung being 
left in situ until it had begun to separate by a line of demarcation between 
the living and the dead tissues. Before this method can be applied to human 
surgerj'^ it is necessary to estimate the ability of the animal organism to 
tolerate the presence in the chest cavity of a mass of dead lung. 

It W'as primarily with this object in view' that the present investigation 
was undertaken. The research w'as carried out in cats and invoh'cd tlirce 
operative stages : (1) To attempt to cause dense pleural adhesions, so tliat 
the conditions met wnth in practice might be imitated ; (2) To bring about 
gangrene of a lobe by ligation of its pedicle ; (3) After intervals varying m 
different animals, to attempt the removal of the dead tissue from witiun i 
living surroundings. 


* From tlie Department of Surgery, University of Jlanchcster. 
t Alexander’s^ teelmique, whieh lias a bearing on what follows, calls for a 
tion. At the first stage pleural adhesions are broken down by the linger nr i 
scissors. The whole lung and the parietal pleura arc then gently nihnea me fv llic 
At the second stage the newly-formed adhesions of the diseased lobe are , 'J, ami 

finger, the pedicle is doubly iigatured, and, after provision has been niaile 
drainage, the lobe is brought out of the wound, which is sutured roiint * 

Four days later the wound is opened up completely, and, in due course, a I 
separates, leaving a bronchial fistula. 
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GENERAL DESCRIPTION OF EXPERIMENTAL METHOD. 

The anfcsthctic used throughout was ether, with or without \ mgrm. 
of atropine. After induetion of surgical aiucstiicsia. a Xo. S Englisii. gum- 
elastic catheter was introduced into the trachea with the aid of a simple 
laryngeal spatula and a headlight. Strong traction on tlic tongue renders 
exposure of the larvnx easy in the cat. The administration of ether was 
continued by positive ventilation, and the chest was opened through 
an intercostal incision, the ribs being spread by means of a mastoid 
retractor. 

At the first stage various means of bringing about the desired adhesions 
were applied, and the opportunity was taken to place a double ligature of 
ordinary sewing cotton loosely in position round tbc pedicle of the selected 
lobe, the ends of the ligature being left under the skin in order to facilitate 
subsequent identification. At the second stage the ligature was traced to 
the hilum and there tightly tied so as to deprive the lobe entirely of its blood- 
supply. Care was taken to reduce the separation of adhesions to the minimum 
compatible with accessibility of the pedicle. The lobe was left undisturbed 
and the chest was closed with or without drainage. Reference will be made 
later to the question of drainage, but it may be said here that, as the 
e.xperiments went on, the necessity for drainage at any stage appeared 
less and less. Two animals. Nos. 6 and 7, passed through all three stages 
without having the chest drained at any of them. Li one, No. 5, though 
it was perfectly well, a considerable serous effusion between the diaphragm 
and the lower lobe was discovered at the third-stage operation, and in 
another. No. 6, the meshes of the gauze in whieh the lobe had been WTapped 
were soaked in serum. Apart from these and the two fatal empyemata, 
no effusion was discovered in any animal throughout the course of the 
experiments. 

The Experimental Production of Pleural Adhesions. — In the fir.st two 
animals friction applied to both layers of the pleura by drj' gauze and gauze 
soaked in rectified spirit failed to engender any but negligible adhesions. In 
the third and fourth cats an attempt to cause obliteration of the pleural 
cavity by the instillation of Dakin’s solution, which Beck'* has used in dogs 
to produce adhesive pericarditis, resulted in the death of the animals from 
sero-fibrinous pleurisy and bilateral empyema respectively. Chlorinated 
solutions were therefore discarded in the subsequent experiments. Finallv 
recourse was had to a method described by Nissen.^ He enclosed the lobe 
in a large-meshed string bag, the neck of which was tied loosely round the 
pedicle by means of a running noose. In the experiments with which this 
paper is concerned, Nissen’s string bag was at first replaced by a single laver 
of gauze. This proved bulky and clumsy, and in Cats 7, 8, and 9 the lobe 
in question was enclosed in a bag of cotton net, made roughly to shape and 
having a noose to surround the pedicle without compressing it. On the whole, 
this was a satisfactory method, but the interposition of the gauze or net 
between the two layers of pleura made the line of demarcation of the li\ing 
and dead tissues rather different in character from what it would be in human 
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cavity, to have become firmly adherent to the mediastinum and j^ericardium, 
so that it could only be separated Avith great dilficulty. In spite of its tough' 
consistenee, it tore in two pieces during the process of extraction. The 
animal died a few hours after the operation. In Cat 9, in ivhich the riWit 
lower lobe had been enclosed in a net bag, adhesions had formed only betveeii 
the devascularized and the neighbouring healthy middle and the upper lobes, 
and not to the chest Avail. In the separation of these adhesions, nine days 
after the second stage, considerable laceration AA'as caused to the healthy 



Fig 375. — Cat G. Eleven days after second-stage operation. The figure shows <ho 
consolidated (gangrenous) left lower lobe, with a small effusion. 


lobes. An open tube drain Avas left in the chest, to prcA’ent any' danger o 
tense pneumothorax. Death took place shortly' after the operation. >c 
pjo.st -mortem appearances Averc the same in both animals. Dilatation o le 
right heart and congestion of both lungs pointed to respiratory' failure as ic 
cause of death, though the mechanism of its production Avas not clear. 

The late changes in position of the thoracic contents aa'IiicIi occur as 
result of lobectomy' AA'ere seen after death in Cats 1, 5, and C, and are pu urc 
in the living animal in Figs. 376, 377. These changes have been studici . 
Morrison® and do not call for a detailed description here. 
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DISCUSSION. 

The investigations which form tlic subject of this paper leave no doulit 
concerning the possibility of survival of an animal in wliosc closed pleural 
cavitj- there is a necrotic pulmonary lobe. Tlicy lend support to the ])roposal 
to practise a two-stage lobectomy in man, by depriving the lobe of its blood- 
supplv and later shelling out the gangrenous lobe. It must be borne in mind 
that the animals used and their lungs had previously been healthy and that 



Fig. 376. — Normal cat — for comparison Trith Fig. 37T. 


a like success might not attend the unthinking application of the same 
methods to the abscess-riddled lungs of broken-down human patients. 

Recent technical developments in pulmonary lobectomy in man have 
an important bearing on this question. It is long since Sauerbruch ligatured 
the main branch of the pulmonary artery to the diseased lobe, but durino- the 
past two years there have been published accounts of operations in which 
the whole pedicle has been constricted, the pulmonary tissue beino’ left to 
slough inside the chest. Thus Nissen," after an extensive pneumolvsis. 
rcmo\-ed a whole lung by this method, and he is quoted by Lagos® as using 
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elastic compression as near the pedicle as possible in those cases in which 
isolation of the hilum is impracticable. John Alexander, » at the second stage 
of his routine lobectomy, now ligatures the pedicle and closes the cliest 
t'ghtl}^ round a drainage-tube, re-opening the wound and, in certain cases, 
cutting away the gangrenous lobe on the fourth or fifth day. In that 
adhesiolysis is in them an essential preliminary, these operations differ from 
the one which is here suggested, but the feasibility of the latter in man seems 
assured by the successes which Alexander and Nissen have reported. Such 



Fig. 377. — Cat. G. Nine weeks after third-stage operation (removal of Jeft lower lobe). 
The figure shows falling in of left thorax and mediastinal shift to the loft. 


an oi^eration would not generally replace more orthodox methods of lo).u 
tomy, but would find its special indication in cases which may be grcmpct 
as; (1) Those in which the firmness of adhesions between the viscera aiu 
parietal pleura renders their separation dangerous or impossible, jT 

Those in which previous drainage to the exterior of abscess or bronc. ucc a 
cavities has fused the lung to the chest wall. The projected oper.ition 
the advantage of divisibility into multiple stages and is applica nc to i 
cases in which the surgeon considers it desirable to obliterate t ic ]) c 
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ca^■^ty before excising the loirc ; but it would only be practicable where 
existing accessibility of the hiluni or its exposure by dissection permitted 
isolation and ligature of the jicdiele. 

SUMMARY. 

1. An account is given of experimental work which shows that animals 
can sur^^ve although there is a muss of dead lung in the pleural cavity. 

2. The findings support the proposal that it would be jrossiblc to remove 
densely adherent lung by cutting off its blood-sup]ily and allowing it to 
slough, the extraction of the dead lung being deferred till it had separated 
by the formation of a line of demarcation between it and its surroundings. 

The expenses of this investigation have been met by a grant from thc 
University of ilanchcster. I desire to express my thanks to Dr. A. D. 
Macdonald, Reader in Pharmacology in the University, for placing at my 
disposal the resources of bis laboratory, for his continued interest and much 
personal help ; and to Dr. R. S. Paterson, who has taken the X-ray photo- 
graphs and interpreted tliem for me. 
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MULTIPLE CARCINOMA OF THE COLON: 

WITH FOUR ORIGINAL CASES. 

By a. J. COKKINIS, 

A SISTANT DlBEOTOIl, SimGICAI. UNIT, ST. IIABY’s HOSPITAL, LONDON. 

MULTIPLE PRIMARY MALIGNANCY: ITS FREQUENCY AND CAUSATION. 

SixcE Billroth published the first authentie cases of multiple primary cancer 
in 1869 Irundreds of contributions have been made to the literature ami 
several large series of eases have been collected. The subject is of sufficient 
interest in itself, the occurrence of more than one primary malignant groivtli 
in the same patient being always something of a phenomenon. Of greater 
significance is the possibility that these multiple growths may shed light on 
some of the unsolved problems of cancer pathology. 

Incidence of Multiple Cancer. — ^The literature reveals a striking lack of 
agreement on the frequencj^ of this condition. Some writers claim that it 
is rare and that its occurrence is within the limits of coincidence ; others 
maintain that it is common and that factors other than coincidence are con- 
cerned in its etiology. This difference is amply illustrated b}"^ Tables I and 11, 
which summarize the incidence of multiple primarj^ growths in some of the 
larger published lists of cancer autopsies. They show a discrepancy too 
great to be accidental, and accountable for only by variation of the criteria 
of multiple malignancy employed by the writers. 

The fundamental problem confronting every worker in this field is : 
What exactly constitutes multiple primary malignancy ? Should the growtiis 
be histologically distinct and heterogeneous ? Must they occur in different 
organs, s3"stems, or tissues ? Should onlj"^ sjmehronous grou-ths be included, 
and should a prolonged interval between metachronous growths discjualif} 
them ? Must each tumour be associated with distinct and dissocia ) c 
nietastases ? .. 

Criteria based on affirmative replies to these questions are neccssari \ 
so severe that only a small proportion of possible cases of multiple pnmar\ 
cancer, whether published or unpublished, could survive thern. And it is oii 
such or similar criteria that the ‘low-incidence’ school, following the ^ 

set b\' Billroth, base their statistics. Thus, Orr^ agrees with Eving 
there is no etiological relation between multiple malignant tumours, anc 
their occurrence can be explained bj’’ coincidence, while Jlurras goes so 
as to state that one malignant grondh actualh’ inhibits the des c opnieii 

a second. . , ■ 

A moment's consideration, however, must show that these cn 
too strict, and that observations based on them are uncons incing- 
if two malignant tumours coexist, or follow each other, and it can ic ( ( 
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established that one is not a metastasis of the otiicr, they must both he 
regarded as primary gro-s\-ths. And if, on sucli basis, multiple primary 
malignancy proves more common than can be accounted for by chatice. then 
the etiological significance of this phenomenon is worthy of investigation. 


Table I. — Statistics of *Low Incidusck' oi- Mii.tipi.u Mai.ionancy 
rx Cancer AcTorsTus. 



'C 




.vmiou 

Torvi. < \st r.i: 

} A! r<n*-u> i 

1 I 

Ml'LTjri.E 
MlLIGN lNt V 


Junghanns^ (1910) 

1 4219 1 

in 

0-.5 

Brandt and .Ickabson- (1930) 

1 2083 

11 

0-.5 

Bilello and Montanini’ (1931) 

11.54 

7 

no 

Orr< (St. llar>-'s Hospital) (1930) 

1048 

8 

0-8 

Totals 

! 8.502 

4.5 


Tabic II. — Statistics of ‘High Incidence' of 

Multiple 

Malignanc 

IN Cancer Autopsies. 



Al'T/lOlt 

’ 

) Total « a.\« ku 
j -Vnoivii,' 

or 

MiXTiru: 

M\LiGN\Nry 

PF.r.nyr.if.K 

Hanlon^ (1931) 

1 9.50 

18 

1-9 

Egli* (1914) . . 

i 031 

10 

2-2 

Warren and Gates' (1032) 

1 1078 

40 

.3-7 

HedwedjeivS (1924) 

! 470 

20 

4.3 

Owen’ (1921)* 

1 .3000 

143 

4-8 

Totals 

j 0129 

237 

3!) 


* Not strictly nn autopsj- list. 


In this matter I find myself in entire agreement with Warren and Gates." 
who include under the term ‘multiple primary' malignancy’ all multiple 
groulhs except those with a possible metastatic origin, and those which are 
commonly pluricentric (e.g., multiple skin cancers, bilateral ovarian tumours, 
multiple myelomatosis, etc.). On this basis they collected 1259 cases of 
proved multiple primarj^ malignancy from the literature and from their own 
records. Their rejection of no fewer than 4.39 of the 628 cases analysed by 
Ilajor^- in 1918 is evidence of the strictness of their criteria. The figures 
quoted by Warren and Gates show, with some certainty, that the incidence 
of multiple primary malignancy is many times greater than the calculated 
incidence based on chance. One may add that probably more cases are 
missed than incorrectly diagnosed. These considerations lead to the conclu- 
sion that multiple malignant gron-ths occur much more frequently than can 
be accounted for b}' coincidence. 

Etiology of Multiple Cancer. — A study of published cases reveals, as one 
would expect, that the great bulk are multiple carcinomata, showing all 
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gradations betM'een exactly similar and totally dissimilar growths ; a few are 
carcinoma and sarcoma in different organs, -while the rarest are multiple 
primary sarcomata. Of peculiar interest arc the examples of the carcinoma 
sarcomatodes of Virchow, in ivhieh carcinoma and sarcoma are found in tlie 
same organ ; Warren and Gates found 71 such cases in the literature. In 
this connection mention may be made of the experiments of Ehrlich and of 
Russell (quoted by Norbury^^), who succeeded in changing typical adeno- 
carcinoma in mice into a mixed tumour, and finally into a pure sarcoma. 

Accepting the high incidence of multiple malignancy (probably between 
3 and 4 per cent of all cancers), a consideration of its etiology leads us to 
four possible explanations: (1) Implantation (contact or self-infection); 
(2) Origin from multiple or diffuse precancerous lesions ; (3) Individual 
susceptibility to malignancy, perhaps inherited or familial ; (4) Increased 
susceptibility (diminished immunity) produced by a previous cancer. 

1. Implantation or contact cancel's are common and well known, but they 
are not examples of multiple primary malignancy. The possibility of imjrlanta- 
tion does, however, arise in some not obviously contact cancers, and must 
be taken into account {see helouo). 

2. Pluricentric origin from precaneeroiis lesions is undoubtedly responsible 
for some cases (e.g., malignant polyposis of intestine), but it eannot be 
sustained as a general explanation. Were this the common etiology, one 
would expect most multiple gro-v\dhs to attack the same organ or system. 
Actually, the reverse is the case, multiple cancers being most!}' encountered 
in organs unrelated by any system (Warren and Gates, Norbur}',’® Bargeii 
and Rankin^^). 

3. Individual susceptibility (perhaps hereditary or familial) is the only 
explanation capable of general application. Accepting this susceptibility it 
is not difficult to understand why more than one growth develops, provided 
there is more than one locus of irritation. This view is supported by Slyes 
experiments (quoted by Norbury^®), Avho found that mice with a cancerous 
ancestry develop carcinoma following injury which has no effect on control 
mice of non-cancerous ancestry. 

4. Whether or not one cancer produces increased susceptibility to a sccoiu 
we have no means of determining. Cuthbert Dukes, writing in lO-IO, con- 
siders that existing statistics fail to settle the question either waj . id 
more recent jDublications, especially Warren and Gates’ painstaking ana ysis. 
appear to establish (one hopes beyond dispute) the cardinal fact that our 
primary malignant tumour does not inhibit the development oj a secoiu . 
other words, that cancer does not confer immunity. 

MULTIPLE CARCINOMA OF THE COLON. 

It is somewdiat surprising to find that while multiple 
gastro-intestinal tract is far from rare (169 cases -were collectc >> 
and Gates), apparently’- only^ 29 authentic cases are reporter o 
gro-rrths limited to the colon. In most of the published cases 
stomach, and small gut, in that order of frequency’, share t ic fero'' • _ 

the colon, or harbour them to its exclusion. The occurrence o 
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of multiple colonie growllis. out of n total of ;> t eases of eaiieer of tlic eoion 
attended in the Surgical Unit of this Hospital in the jiast ten years, must 
therefore be a unique experience. 

A brief description of the eases (hitherto unpuhiished) is here given : — 

Case 1. — Carcinoma of descending colon. Carcinoma of pelvic colon. 

Female, aged OG (1!)20). Occasional diarrhoea and incl.'cna for three and a half 
years. Radiograms show stasis in the sigmoid colon. Operation revealed an 
annular malignant stricture at lower end of pelvic colon, and a second distinct carci- 
noma of descending colon. Inoperable owing to secondary growths along mesen- 
tery. Ov.arian cyst also present. Transverse colostomy performed. Patient 
discharged relieved. 

Comment. — The long history, and the presence of pcritonc.nl secondaries, 
and of an ovarian cyst, arc noteworthy. Owing to the absence of any 
indication of the relative ages of the two growths, the possibility of implanta- 
tion cannot be excluded. 

Cersc 2. — Pour separate cancers of left colon (Pig. 378). 

Male, aged 64 (1922). Pain, constipation, and blood in stools (eleven months). 
Lump felt along iliac colon and another in rectovesical pouch. Operation revealed 



Fig. 378 . — -Case 2. Descending and sigmoid colon, showing four carcinomatous 
growths. (-S'l. Hospital 3Xtiseum.> 

large growth of pelvic colon, and three smaller growths more proximally (one in 
iliac colon, two in descending colon). Resection of left colon and anastomosis. 
Uneventful recovery. 

P.VTiiOLOGiCAL Report. — Examination shows four independent poR-poid growths 
of papillarj-, alveolar, tubular and trabecular, columnar and sphcroidal-celled 
adenocarcinoma. At least one benign adenomatous pohyi is present. 

Comment. — ^This is clearly an example of pluricentric malignant change 
in a multiple adenomatosis of the colon. The more advanced stage of the 
distal growth diminishes the likelihood of implantation. 

Cn.se .3. — Carcinoma of pelvic colon. Carcinoma of transverse colon. 

Female, aged 68 (1022). Four months pretiously crecostonij- (? blind) per- 
formed for obstruction. Kow ohstruetion TccuTred owing to narrowing of ca;costomv. 
Radiograms show obstuiction at junction of iliac and pelvic colon. Operation 
discovered a fixed malignant mass involving pelvic colon. Left iliac colostomy 

VOL. XXL — xo. St. 38 
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attempted, but sigmoid could not be delivered. In attempting transverse eolos- 
tomy, a second and ring-like growth was discovered in its middle. This was more 
recent and removable ; it was resected and a transverse colostomy c.stablislied. 
Patient relieved. 

Pathological Report. — Ulcerated, alveolar and tubular, columnar-cellcd. 
scirrhous carcinoma. 

Comment. — The aceidentaJ discover}’- of the second growth in the per- 
formance of a colostomy is the outstanding feature. The more advanced 
condition of the distal growth excludes the chance of implantation, and tliere 
is nothing to suggest an origin from preceding adenomatosis. 

Case 4. — Cavclnoma of transverse colon. Carcinoma of pelvi-rectal junction. 
(Author’s ease.) 

Male, aged CO (1932). Two months’ pain, constipation, and diarrhoea. Radio- 
grams show filling defect in transverse colon and abnormal appearance in lower 
sigmoid. At operation, freely movable, ring-like growth of transverse colon found. 
Exploration of pelvis for secondaries revealed a second ring-like growth at pelvi- 
rectal junction ; this tvas larger and somewhat fixed by recent adhesions. Botli 
the grovdhs resected. Temporary transv'erse colostomy established at proximal 
resection and intussusception-anastomosis performed at distal resection. Patient 
discharged fit, but died from liver metastases nine months later. 

Comment. — As in Case 3, the second growth tvas discovered during the 
exploration necessitated by the first growth. Here, again, the distal growtli 
is the older of the two. 


DISCUSSION. 

The occurrence of these four cases of multiple cancer of the colon in one 
surgical firm of this hospital in a period of ten years is surprising in view 
of the very small number of cases in the literature. Norbury,*® in his Presi- 
dential Address at the Royal Society of Medicine (1930), was able to report 
only two cases, and to collect three more from the records of three of flic 
larger London hospitals. Lockhart-Mummery,^® in the discussion which 
followed, reported five cases of multiple cancer of the alimentary tract, hut 
in none of these Avas there more than one colonic growth. AbeP’ in 1929 
showed three specimens of multiple cancer of the intestine, but only one o 
these had more than one groivth in the colon. Maingot’s’^® case prescnlci 
one groAA’th in the anus, one in the rectum, and only one in the colon. 

Bargen and Rankin^* contribute the largest group of cases in the hter.i 
ture. They mention a case described by Fenger (1888) in Avhich a f 
colostomy ivas done for a grow-th at the splenic flexure, Avith no re le , 
autopsy a second groAAdh aa’hs found in the ascending colon. They a so rc cr 
to a case reported by Dowden (1917) in Avhich four metachronous , 

of the colon developed in six years. Finally, they contribute sixteen cases 
proA’^ed multiple cancer of the intestine, in six of Ai-hich there were ^ 
more groAA-ths in the colon. Three of these six cases arc oIia ious e.xa 
of carcinoma superAmning on multiple adenomatosis. Case 6 is 
interest : a cancer of the ascending colon AA-as resected in 19-0 , m 
carcinoma of the sigmoid aa-hs resected; in 1929 a third \ 

in the splenic flexure and removed, Avhile in the same year a ias e 
Avas done for sarcoma of the uterus ! 
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The accidental discovery of the second <rro\vth ii'. two of iny cases (CV/.sr.s 
3 and 4), and in several cases in the literature, suggests that nniltijile growths 
of the colon would be found more frequently if a thorough search were made 
for them in every case that comes to operation or post-mortem. The clinical 
importance of such a search is obvious. To overlook a second growth during 
a resection for operable carcinoma would be a major catastrophe, while 
colostomy has been performed more than once for inoperable cancer, only to 
prove a complete failure because a second growth existed higher up. Finally, 
the possibility of a metachronous growth developing at some future period 
must influence the prognosis of all operable cancers of the rectum or colon. 

Etiology of Multiple Cancer of the Intestine. — ^Vhcn two or more cancers 
are found in the intestine the first and most obvious explanation is that one 
is the primary growth and that the others arc implantation secondaries. 
Unfortunately this argument is inadmissible in the great majority of recorded 
cases, because either the most distal growth is the oldest {c.g.. Casex .3 and 4 
of this series), or the growths are too far apart, or the interval between 
metachronous gro^vths is too long. Nevertheless, implantation is a possible 
cause in a few cases (Maingofs case and Case 1 of this scries). 

Pre-existent adenomatous poh’posis is a very definite etiological factor. 
In several published cases {Case 2 of this series. Cases 3. 13. and 15 of Bargen 
and Rankin’s series, and others) there is unmistakable evidence, both clinical 
and pathological, of malignant transformation of preceding adenomata. The 
maiority. however, present no such evidence, and can only be attributed to 
individual susceptibility, negative immunity, or, of course, coincidenee. 

By inference, one might argue that a similar etiology operates in single 
cancers of the colon, except that precancerous adenomatosis is unlikely to 
play quite as prominent a part. 

The association between adenomatous poh-posis and carcinoma of the 
rectum and colon is of obvious importance. Lockhart -Mummery and Cuthbert 
Dukes^® consider that this association is frequent, and describe three stages 
in the transformation: (1) Stage of hyperplasia, with irregular epithelial 
proliferation over extensive areas of the gut ; (2) Stage of polyposis, uith 
visible sessile and multiple adenomatous poK-pi ; (8) Stage of malignancy, one 
or more of the polypi becoming carcinomatous. They allege that with the 
develojrmeht of carcinoma the benign adenomata and hr-perplasias retrogress 
and disappear. If this is true, it would seem that precancerous adenoma 
might be a common forerunner of cancer of the intestine ; in the absence 
of actual proof, however, this retrogression appears to be somewhat fanciful. 
Nevertheless, it cannot be denied that there are specimens showing benign 
adenomata and adenomata undergoing malignant change side by side, and 
that carcinoma is a potential danger in intestinal poh-pi. 

.\ctually. three distinct forms of intestinal poU-pi can be recognized : 

(1) A familial disorder of young adults, perhaps traceable through several 
generations, to which the term ‘poh"posis intestini' has been applied, and 
which, according to Doering.-® carries a 60 per cent risk of ultimate carcinoma : 

(2) The more common and less defined condition known as ‘adenomatosis’, 
similar to the above, but without a definite familial or age incidence : (3) Tire 
■pscudo-adcnomatous’ polypoid liNqjertrophies and hjqierplasias which are seen 
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in chronic inflammatory lesions of the gut. such as tubercle and hilliarziasis. 
In the present state of our knowledge it is safest to assume that all these 
types of intestinal polyposis are potentially prccaneerons, and to act accordingly. 

CONCLUSIONS. 

1. Multiple primary malignant growths occur more frequently than can 
be accounted for by coincidence. 

2. In some part this may be attributed to the presence of multiple or 
diffuse precancerous lesions, but a more likely general explanation is an 
individual susceptibility to malignant disease. 

3. One growth does not confer immunity against a second. 

4. Multiple carcinoma of the intestine has the same etiologj' as nnillii)lc 
primary growths elsewhere. 

5. Multiple adenoma is a definite cause of multiple cancer of the colon 
and rectum. 

6. All forms of intestinal polypi are potentially malignant and slioukl 
be treated as such. 

7. The possibility that more than one growth may be present or develop 
should be remembered at all operations for cancer of tlie intestine, and also 
in the prognosis. 
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SOME EXPERIMENTAL OBSERVATIONS BEARING 
ON THE ETIOLOGY OF MEGACOLON. 

By IIAROI.D lU llHOWS. C.H.K.. 

EXrERlME>rrAL TATllOmOlST, TlKM'-AIU'll 1N.->T1TCT1: C»r Tl!i: HO'^PITAL (rr.K!:), LOSPnS*. 

Ix the course of an inquiry at the Research Institute of tlic Cancer Hosjiital 
(free). London, into the part played l)y irritation in the eausation of canecr, 
the following experiment was performed on cloven young rats : Some 
powdered crystalline silioa was introdviced into the mesentery of the cjecum. 
and a fortnight later intraperitonoal injections of 1 : 2 ; .5 : 0-dibcnzanthraccnc 
were given and thereafter rejicatod once a week. 1 c.c. of a 0-1 per cent 
solution of the hydrocarbon in emulsified olive oil being used for each dose. 
Tile object was to learn whether a fixation of the carcinogenic agent would 
result from the chronic inflammation induced by the silica and so cause a 
tumour to appear in its vicinity. 

In one rat only of this series (Rat 8 in Fig. 379) did a tumour arise. 
This rat was killed on account of ascites fifty-three weeks after the injection 

WEEKS 

80 



379, — The vertical lines refer to the duration of life, in weeks, of each rat after 
the injection of silica into the mesenterj’ of the cajcum. The numbers 1 to 11 at the foot of 
the vertical lines represent the individual rats. The numbers 10 to SO at the left-hand side 
of the ficAire indicate weeks. All the rats had enlargement of the caecum at death. 


of silica, and was found to have a large solitary spindle-celled tumour in tlie 
anterior part of the abdomen, invading the spleen and pancreas. The emeum 
and its mesentery were free from growth. 
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A remarkable feature observed in every one of tlie eleven rats treated 
in this way was an enlargement of the caceum [Figs. 380-383). Although 
this increase in volume of the gut was extensive enough in some of the 
animals to be detected during life, they appeared to remain in good health. 



Fig. 380. — Rat 3, killed thirty -two weeks after the injection of powdered ciystalline 
silica into the mesentery of the cfocum. 


The rat with the most pronounced enlargement of the ca;cum (Xo. 5) died 
thirtj’’-six weeks after the beginning of the experiment and putrefaction 
prevented a good illustration. The smallest caecum in this series was found 
in Rat 9 [Fig. 383, a), and in this case the I’iscus was fixed to tlic neighhonr- 
ing structures by extensive adhesions. 

Fig. 379 shows the duration of life in weeks of each animal after the 
introdnetion of silica into the mesentery of the emeum. 


DISCUSSION. 

Admittedly the histological and anatomical study of the cjccal enlar^t^ 
ments in these rats has been incomplete, and no control experiments j^rt 
made. For these reasons the experiment is being repeated. 3 canu u e 
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may be justifiable to consider tlie cause of the enlargements. The fir.st 
suggestion is that they might have been the consequence of some obstruction 
of the bowel either by adhesions or by a torsion of the mesenterj’. No dear 
evidence is visible of such blockage, and the rats did not appear to suffer 
from ill health, nor did they eventually die from intestinal obstruction. 

The most plausible explanation seems to be that the enlargement has 
resulted from an overaction of the sympathetic nerves as a consequence of 
the continued irritation produced by the powdered silica — an irritation to 



\\ 


Fig. 38.S. — A, Cmcum of Rat 9, fifty -six iveeks after the injection of silica into tlic 
mesentery ; B, Rat 6, forty weeks after the injection of silica. 


which the parasympathetic nerve-supjjly presumably would not be c.xjiosft 
owing to its different anatomical relationships. The function of tlic 
pathetic nerves is said to be a stimulation of the circular muscle li >rcs o 
the sphincters : while this stimulation continues the action of the 
pathetic nerves, which supply the other muscle fibres of the gut, is in ii a e(^- 
The modern operation of ramisectomy and sympathectomy 
Wade and Royle^ for the cure of mcgacolon puts the responsib e o\crac ^ 
sympathetic nerves out of action, leaving the para.sympathetic system m .1 
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Powdered crystalline silica is a jicrsistcnl irritant when lying in the tissues : 
and if the current hypothesis which atlrihntes nicgacolon to overact ion of 
the sympathetic nerve-supply of the segment of bowel eoneerned is true, then 
it would not be surprising if the eoiulition could be produced in animals 
experimentally by causing chronic irritation of the ai)pro[)riate sympathetic 
nerves. 

The cffical enlargement in rats reported iir the present paper followed 
quickly after the injection of silica, and in one animal (No, ~}) was observed 
during life, although not especially sojight or expected, within fourteen days. 

SUMMAfiY. 

Enlargement of the emeum following injections of crystalline silica into 
the mesentery of the c.'ccum is recorded as occurring in rats. A possible 
bearing of this observation on the etiology of mcgacolon is suggested. 
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THE PATHOLOGY OF ACUTE STRANGULATION 
OF THE INTESTINE. 

By ROBERT L. HOLT, 

ASSISTANT SURGEON, CHRISTIE HOSRITAE, MANCHESTER. 


INTRODUCTION. 

It is rather surprising that such a common clinical condition as acute strangu- 
lation should have received so little attention from the innumerable workers 
who have attempted to solve the complicated problem provided by the 
group of conditions which fall under the general heading of acute intestinal 
obstruction. Acute strangulation has long been differentiated clinically from 
simple intestinal obstruction, and, whilst this difference has been recognized 
by man}'^ experimental workers,^’^ only a few of them have dealt with experi- 
mentally produced strangulation. The cause of death has usually been con- 
sidered to be a toxaemia resulting from the absorption of toxic substances 
produced in the strangulated segment of bowel. This view was derived from 
the bulk of experimental evidence then available, for it had been shown that 
the intestinal content of a strangulated looi) when injected, preferably intra- 
venously, into another animal caused the rapid death of that animal. Among 
the earlier Avorkers Von Albeck® considered that death was due to the absorp- 
tion of putrefactive toxins formed in the strangulated loop, whilst !Murphy 
and Vincent* believed that the s}TOptoms and death were due to a ‘bacterial 
endotoxmmia’. Eisberg® was one of the few Avorkers aa’Iio did not completely 
accept the general AueAA’ of the cause of death, and suggested that death some- 
times took place long before there had been time for bacterial action to })lay 
a part in the result. All AA-ere agreed that strangulation Avas a more acute 
condition than simple obstruction and that death took place more rapidly m 
the former condition. 

The blood chemistry of acute strangulation has been studied by many 
AA'orkers, and their findings are in general agreement. Death takes place so 
rapidlj" that dehydration from Ammiting does not occur and the changes m 
the chemistry of the blood and urine are not marked. Gopher and Brooks” 
have reported death in acute strangulation AA’ithout blood changes, but there 
is usually a rise in the blood-urea. Foster and Hausler*" concluded from their 
inA^estigations that AA'hilst dehydration, hjipochlorpcmia. and alkalosis 'lere 
not present to any appreciable degree there AA'as a moderate increase m ic 
urea and non-protein nitrogen. This increase AA-as cA'idently due to retention, 
since nearly all animals dying from strangulation liaA'c an almost comp e e 
anuria. As might be expected from such blood findings, the administra mn 
of sodium chloride solutions does little good in acute strangulation. 

The term ‘strangulation’ implies an interference Avith the blood-supp • 
and it is CAudent that this interference may affect the arteries alone, t ic aciii 
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alone, or both arteries and veins sinnillaneonsly. Only the latter two eondi- 
tions require eonsideration in strangulation ohstriietion where the nieehanisin 
which causes an obstruction of the bowel also affects the blood-s<ippiy. 

Vincent and Murphy* first called attention to the early onset of intoxica- 
tion in cases of acute obstruction accompanied by a venous obstruction. Hut 
it was not until 1024. when Foster and Ilaiislcr”’ ])ublishcd tbeir work on acute 
strangulation, that further light was thrown on this subject. These two 
workers carried out a most interesting series of experiments. They first tied 
off varying lengths of bowel in such a way as to cause a complete venous 
obstruction, and records of the tem])erature. pulsc-ratc. respiration-rate, and 
blood-pressure were taken at definite intervals. They found that their results 
varied with the length of bowel affected. In eases with long segments the 
blood-pressure fell rapidly, the pulse-rate increased very markedly, the 
temperature fell, and the animal died from shock before toxicmia could 
develop. With the shorter segments the fall in blood -pressure was only 
moderate, the pulsc-ratc was not extremely rapid, and the animals overcame 
the primary shock only to succumb later to a terrific toxsemia and peritonitis. 
The differences between long and short loops were brought ovit more clearly 
when they repeated the above experiments enclosing the strangulated loo]) 
m a thin rubber bag which prevented the absorption of toxins via the peri- 
toneum from the strangulated segments. They found that in the long- 
segment group the use of a rubber bag did not affect the outcome, whilst in 
the short-segment group the length of life was markedly lengthened. Later 
experiments were carried out in which the intestine was tied so tightly that a 
complete and instantaneous anaemia was produecd. This group presented 
an entirely different picture. There were none of the symptoms of acute 
collapse so evident in the venous obstruction series. Instead they found a 
slight gradual rise in the pulse-rate and a practically normal blood-pressure 
during the first fifteen hours. The onset of peritonitis was then indicated by 
a rapid rise in the temperature and respiration-rate. 

It was evident from these experiments that the cause of death in cases 
of acute strangulation in which venous obstruction alone exists differs from 
similar cases in which both arteries and veins were occluded. It is possible, 
therefore, to divide cases of experimental strangulation into two groups : (1) 
Those cases in which venous obstruction alone is produced ; (2) Those cases 
m which both arteries and veins are tied. This grouping will be used in this 
paper to simplify the account of the experiments performed by the wTiter. It 
IS also preferable to subdivide the venous-obstruction group according to the 
ength of bowel strangulated. Foster and Hausler,^® in commenting on their 
results, stated that : (l) In long loops the predominant lethal factor is shock : 
and (2) In shorter loops shock, although present, is not of sufficient intensity 
to cause death, and time is allowed for toxmmia and peritonitis to develop. 

OBJECTS OF THIS PAPER. 

It appeared impossible to the writer to obtain a clear and detailed 
explanation of the pathology of acute strangulation in spite of the excellent 
experimental work already published. After a careful study of the literature 
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the following problems were selected for solution ; (1) The cause of the circula- 
torj" collapse in venous strangulation of long loops of intestine ; (2) Is tlic 
absorption of toxic substances from a strangulated loop the cause of death 
when the loop is onh'^ of moderate length ? (3) What is the route of absorp- 
tion of such toxins and their mode of production ? (4) An explanation of the 
cause of death when very short loops of gut are strangulated. 

The experiments reported in this paper were carried out in an effort to 
clear up these remaining problems. In all cases dogs were used for tlie 
experimental work and every effort was made to prevent any unnecessary pain 
or discomfort to the animals. All abdominal operations were done under 
ether antesthesia preceded by an injection of morphia, and a full aseptic tech- 
nique was maintained throughout. The blood -j^ressure readings were carried 
out by means of a small cannula inserted into the femoral artery through an 
incision made at the time of the abdominal operation, and it was found that 
repeated readings could be obtained without loss of blood or discomfort to tlie 
animal. At the outset it was realized that, in order to obtain reliable results, 
tlie strangulation of the loop must be carefully produced. The encircling 
ligature used by many of the earlier workers was not employed. The closed 
loop was produced by using separate tape ligatures obstructing the length of 
bowel required, and strangulation was produced by dissecting out the vessels 
in the mesentery and t 5 '-ing them separately with fine silk ligatures. 

THE PATHOLOGY OF ACUTE STRANGULATION OF THE INTESTINE 
IN WHICH VENOUS OBSTRUCTION ALONE EXISTS. 

The results of the work already published on this problem ma}^ be sum- 
marized briefly as follows ; Death in acute strangulation is due to a varying 
combination of shock and toxaemia, and the preponderance of one or other 
of these factors is determined by the length of bowel involved and the degree 
of venous occlusion produced. For the purposes of this paper the experi- 
ments and results are divided into three groups according to the length of 
bowel involved in the strangulation. The groups are : {I) Strangidalion of 
long loops of intestine, 40 cm. or more; (II) Sh'angulation of moderate-sized 
loops, 20 to 40 cm. ; (HI) Strangulation of short loops, less than 20 cm. 
This subdivision has been adopted because the results suggest that a different 
factor is the main cause of death in each of the three groups. 


I. STRANGULATION OF LONG LOOPS OF SMALL INTESTINE 

The experiments of Foster and Haiisler^® have already been mentioned 
in which they charted the changes in the blood-pressure, pulsc-ratc, etc., 
which take place in animals with strangulation of long loops of intestine. 
AVlien their results were charted it was found that a rapid and stcad\ fa 
the systolic blood-pressure from an average of 150 mm. of mercuiy to 40 mm., 
and a rise in the pulse-rate from about 80 or 90 beats per minute to a )<m 
240, took place and that death occurred soon after these figures vere reac 
They concluded that shock was the main lethal factor in these 
suggested that the shock was due to a combination of the pain resulting ro 
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the twisting of the mesentery, the innetivily of tlie fluelless glaiuls. niul tJie 
liEmorrhage into the loop. The first ohjeet of the cxiierimentnl work to he 
reported was an investigation intf) tlie evjiet eause of the shock wliieii is so 
marked a feature in these eases. 

I. The Cause ot the Circulatory Collapse Associalcil with Strangulation 
of Long Loops of Intestine. — It is not the intention of the writer in this paper 
to enter into a discussion on the merits of tlie numerous explanations of the 
eireulatory collapse which is commonly known as shock. The work of Blalock 
and Ins associates,'- showing that the symptoms of collajise in traumatic shock 
are due to the withdrawal of large quantities of blood or blood-jilasma from 
the circulation into the traumatized area, provides the most reasonable theory 
so far produced. They studied the effects of the rapid loss of blood and 
reported that recovery was problematical if the loss exceeded an amount 
equal to 50 per cent of the blood volume or -1 jicr cent of the body weight. 
The significance of these results is readily appreciated when the changes taking 
place in an obstructed loop of intestine, after the ligation of its veins, arc con- 
sidered. The course of events in such a strangulated loop has been well des- 
cribed by Mclver and White.’^ Tiicy reported the changes as follows : '■ Tlie 
colour of the strangulated looji changes immediately to a dusky red. soon 
turns a dark red. and finally becomes black. xVt the same time intense tonic 
contractions of the whole loop or isolated segments take place and these con- 
tractions continue for several hours. Distension of the loop takes place 
shortly after the obstruction is produced and the thick red exudate found 
in the lumen is composed largely of blood cells and scrum. The peritoneal 
coat remains smooth and glistening and only in those cases where strangula- 
tion has existed about twenty-four hours is a thin coating of fibrin found on 
the surface. The loop increases in length sometimes as much as three times 
its original length, and the corresponding changes take place in its diameter. 
Sections of the bowel wall show a considerable disintegration of the normal 
structure, the tissue spaces are filled with red blood cells and the mucosa is 
almost completely degenerated.” The appearance of such a loop suggests that 
It contains an excessive quantity of blood which is being withheld from the 
circulation. The following experiment from the author’s series illustrates the 
circulatory changes taking place. 

Experiment I . — Adult dog. Weight 131 kilos. 

II. 0 a.m. gr. morphine. 

11.30 a.m. Operation. Ether anaesthesia. loop of small intestine about 
100 cm. in length obstructed by tape ligatures. The veins draining the loop were 
dissected out in the mesentery and ligated with fine silk. The anastomotic channel 
along the mesenteric border of the intestine was also ligated with silk. 

E.r. p. 

1.50 90 

12.30 p.m. 13.5 1.35 

1.30 p.m. 110 170 

3.10 p.m. 45 240 

^Vhcn the last reading was made the dog was unconscious and moribund. 
I^c.afh occurred shortly afterwards and an immediate autopsy was performed. The 
strangulated loop was found unperforated, ver^- distended, and its walls much 
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tliickened. The loop was removed intact and weighed. It was estimated to liavc 
gained in weight the astonishing amount of 570 grm., whicli was equivalent to I--) 
per cent of the body weight or to more than 50 per cent of the blood volume. 


Further experiments showed tliat loops of intestine treated in the same 
manner were capable of gaining weight in the proportion of 125 to 150 grm. 
per 25 cm. length. When the gross and microscopic appearance of a strangu- 
lated loop is considered it is at once evident that this gain in weight represents 
the amount of blood which has been withdrawn from the circulation. As cor- 
roborative evidence Mclver and White^® reported a eonsiderable decrease in the 
blood volume of cats dying from acute strangulation. In the above experi- 
ment more than 50 per cent of the total blood volume was removed from the 
circulation in the spaee of about four hours by the strangulated loop, and the 
blood-pressure and pulse readings testify to its effect on the circulation. It 
is evident, therefore, that in venous strangulation of long loops of intestine 
(40 cm. or more in a dog of average weight) blood may be rapidly withheld 
from the circulation in sufficient quantity to cause death. 

2. The Relation of Toxaemia to the Cause of Death in Strangulation of 
Long Loops. — The theory that death in acute strangulation is always associ- 
ated with the absorption of toxic substances from the strangulated loop is a 
^■iew Avhich is still widely held. Eisberg® was one of the earlier workers on 
the subject who suggested that death sometimes occurred so rapidly that it 
was doubtful whether there had been time for bacterial action to produce 
toxins in sufficient quantity to cause death. The first direct evidence on the 


subject was produced by Foster and Hausler.^® They enclosed the strangu- 
lated loop in a rubber bag in such a way that absorption from the loop by the 
peritoneal serosa was prevented without interfering with the distension of 
the segment by blood and gas. When long loops were strangulated their 
experiments showed that life Avas not prolonged by this procedure. Further- 
more, thej'^ Avere unable to demonstrate that the fluids AA'hich accumulate in 
the peritoneal cavity or in the lumen of a strangulated loop of less than 
tAA'eh^e hours’ duration possess any marked toxic properties Avhen injected 


intraperitoneallj" into other dogs, CAmn in massiA^e doses. The results Avcrc 
confirmed bj'^ the Avriter. Whilst repeating these experiments of loster.s 
large quantities of the fluid exuding from such long loops Avere collected in 
rubber bags by the Avriter. IntraAmnous injection of large quantities of this 
exudate (as much as 200 c.c. in one dog) produced nothing more serious than 
a transient Aveakness and tremor of the limbs accompanied by salivation and 
Ammiting. (It is interesting to note that intraperitoneal injection of this (Inid 
into guinea-pigs frequently produced death AA'ith all the symptoms of hista- 
mine poisoning. This illustrates aa'cII the danger of utilizing different spetics 
of animals for such injection experiments.) It is eA'ident from these cxpcri 
ments that toxmmia is of little if any imjrortance in causing the deaf i o 


animals Avith strangulation of long loops of intestine. i f tl ■ 

3. Conclusion. — Evidence has been brought forward to sIioaa t la 
symptoms of circulatory collapse associated Avith an acute strangu ation 
a long loop of intestine is due to the rapid AA’ithdraAA'al of a large 
blood from the cireulation by the loop — a conclusion also reachcf ” ‘ 
and Wangensteen.^® Toxmmia has been shoAA’n to be of minor mipo 
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in this group of cases, and, in the atithor's opinion, llie ea\ise of deatli is the 
acute reduction of tlic circulating i)lood voinnie. 


II. STRANGULATION OF LOOPS OF MODERATE LENGTH. 

1. Circulatory Changes. — Tlie withdrawal of blood from the eirenlalion 
by a strangulated loop of intestine does not continue indclinitcly. The loss 
is most rapid in the first few hours after strangidalion is jirodiieed. but is then 
progressively limited by the thrombosis which, beginning in the veins and 
capillaries, finally sjircads to the smaller arteries. It is evident, therefore, 
that medium and short loops when strangidatcd arc unable to cause death 
in the same manner as long loops of gut. Foster and Hauslcr*'’ added consider- 
ably to the solution of this problem. They studied the circulatory changes 
taking place when medium-sized lengths of gut (15 to 25 cm.) were strangulated. 
They found that the blood-pressure fell in the first six hours to approximately 
110 mm. systolic and remained at this level until several hours before death. 
This stationary period was followed by a very rapid fall, often amounting to 
CO mm. in an hour's time. The pidse-ratc showed a corresponding rise within 
the first six hours to an average of 140 beats per minute. After about sixteen 
hours the rate rose to about 200 and continued at or about that level until 
death. The following experiments from the writer's scries are good illus- 
trations of the circulatory' changes : — 

Experiment II. — Bitch. IVeight 10 kilos. 

3.30 p.m. B.P. 143. P. 00. 

Operation. J gr. morphine and ether anaesthesia. .A 25-cm. loop of jejunum 
obstructed with tape ligatures. Veins draining the loop disseeted in mesentery 
and tied with silk ligatures. 



E.P. 

p. 

11.0 p.ni. 

110 

100 

11.30 a.m. 

105 

220 

2.0 p.m. 

103 

220 

5.0 p.m. 

100 

240 

I'.O p.m. 

Dead. 


An immediate autopsy showed the loop distended and not perforated. Tliere 

was a fair quantity of dark fluid in the peritoneum, but no macroscopic e\'idence of 

pentomtis. 



Experiment III. — Bitch. 

Weight 0 kilos. 

2.30 p.m. 

Operation, i 

gr. morphine and ether ana;stliesia. Loop of small 

intestine 25 cm. long, about 

45 cm. below Treitz ligament, obstructed and veins 

ngated. At conclusion : — 



B.P. 

p. 


135 

90 

0.30 p.m. 

120 

170 

11.30 a.m. 

120 

190 

1.30 p.m. 

115 

240 

4.30 p.m. 

60 

300 

T.O p.m. 

Dead. 

Autopsy showed loop iiitaet. 


The initial fall in blood-pressure is easily explained by the loss of blood 
into the loop, and the stationary period corresponds to the stage when 
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thrombosis has become well marked. The terminal fall in pressure requires 
explanation. Foster and Hausler^ repeated these experiments, enclosing tlic 
loop in a rubber bag. They found that they were able to prolong the lives of 
the animals for several days. They therefore concluded that the terminal fall 
in blood-pressure was due to the onset of toxmmia and peritonitis. Clienut,” 
in his experiments, showed that life could be prolonged in cases of strangula- 
tion if the strangulated loop were sutured outside the abdominal cavity. He 
found that the loop sloughed away and the animals died of the resulting listiila. 
The following experiment from the author’s series is quite in keeping with 
Chenut’s results. 

Experiment IV . — This was a repetition of Foster and Hausler’s experiment 
of enclosing the strangulated loop in a rubber bag with the addition that the rubber 
bag was drained on to the surface of the body. This was found to be necessary 
because in a few earlier experiments fluid collected in the rubber bag in such quantity 
as to force its way past the ligature holding the bag over the loop. Previously a 
lateral anastomosis between the bowel proximal and distal to the loop to be 
strangulated was performed. 

Feb. 5, 1932. — -Morphine and ether ansesthesia. Preliminary lateral anastomosis 
performed. 

March 2. — J gr. morphine half an hour before operation. Ether anaistliesia. 
A 20-cm. loop of small intestine obstructed and its veins ligated. The loop was 
enclosed in a rubber bag and sutured extraperitoneall}% Later in the day 40 c.e. 
blood-tinged, odourless fluid removed from the bag. 

March 3. — Animal well and walking around cage ; 80 c.e. fluid, almost black, 
light foul odour, removed from rubber bag. Tube stitched into rubber bag drain- 
ng on the surface of the abdominal wall. 

March 9. — Dog perfectly well. Utilized later for other experiment. 

The lateral anastomosis tvas performed so that the picture slioulcl not 
be complicated by a small-gut obstruction, which in itself is liable to be fatal 
in an experiment of more than a fev' daj's’ duration. This dog was perfectly 
well eight days after the experiment. It is evident that life in these cases 
is prolonged if absorption of substances from the strangulated loop is pre- 
vented. It appears, therefore, that the terminal fall of blood-pressure wliieii 
occurs in the strangulation of intestinal loops of moderate length is due to 
the absorption of substances from the loop. 

2. Evidence to Show that Toxic Substances are Present in the Fluid 
Exuding from a Strangulated Loop. — Absorption of substances from a 
strangulated loop is possible by two paths, the lymphatic channels or f ic 
peritoneal cavity. It has been found by experiment that the result is not 
altered by ligating the lymphatics in the mesentery, and it is gcnerall} con 
ceded that absorption takes place via the peritoneal cavity. IMulst t leri 
is no doubt of the toxicity^ of the loop contents of these dogs dying of intes ina^ 
strangulation, all attempts to prove tiie presence of a to.xin in the pcri onca^ 
fluid in such cases have been unsuccessful. Scott and 
concluded that the peritoneal fluid obtained from dogs dying of acute s 
lation is non-toxic when injected intravenously into normal dogs. 
the strangulated looji is not ruptured or about to rupture and t le me 
not give off a foul odour. Wilkie’ obtained similar results, hut adcicc 
“ these negative findings only prove that there is insufficient toxin 
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peritoneal fluid at the time of death and docs not jrrceludc a steady continuous 
absorption, the cumulative effect of which is sullicicnt to produce tox:emia 
and death ", That toxic substances arc present in the exudate fronr a 
strangulated loop is proved by the following cxjieriment of the writer s : — 

Experiment T'. — ^Bitch. Weight to kilos. 

2.30 p.m. Operation. Loop of jejunum ‘Zrt cm. long and about 30 cm. below 
Treitz ligament obstructed. Loop enclosed in ridjbcr bag draining on to the surface 
of abdomen. At conclusion of experiment 
B.P. 12.j. P. ion. 

11.20 a.m. B.P. 120. P. 180. 

Contents of rubber bag removed and rc-iujeeted intrapcritoneally. 

1.0 p.m. B.P. 10.1. P. 200. 

2.30 p.m. B.P. 30. P. not countable. 

2.35 p.m. Dead. Immediate autopsy. Loo\) bad not perforated. 

In this experiment all the fluid exuding from outside the loo]) during 
the first twenty-one hours of strangulation was collected by the rubber bag 
and was not diluted by the addition of any peritoneal fluid. It was injected 
intraperitoneally to utilize as far as possible the normal route of absorption. 
Its effect is shorni by the blood-pressure and pulse records, death occurring 
about three hours after the injection. An immediate autopsy was performed 
and the strangulated loop was found to be intact so that it was clear that the 
exudate had not been contaminated by any substances resulting from a 
rupture of the loop. It has, however, been shown that the fluid exuding 
from strangulated loops uithin the first twelve hours after onset is non-toxic.^'’ 
Experiments were carried out by the writer in order to find out if possible 
the time at which the exudate begins to contain toxic substances. The 
following is a tj'pical example of the results obtained : — 

Experiment FI. — Dog. A loop of jejunum 25 cm. in length obstructed and its 
veins ligated. Loop enclosed in a rubber bag into which a tube was inserted drain- 
ing to surface of abdomen. 

2.0 p.m. Operation. I gr. morphine and ether ansEstbesia. 

4.30 p.m. B.P. 120. P. 140. 

10.30 p.m. B.P. 100. P, ICO. 

00 c.c. fluid, odourless, slightly blood-stained, coagulating on standing, removed 
from bag. 70 c.c. injected intraperitoneallv. 

10.30 a.m. B.P. 90. P. 150. 

100 c.c. removed from rubber bag, fluid now darker in colour, slight odour, 

3.0 p.m. B.P. 90. P. 180. 

00 c.c. dark coloured fluid removed. Odour more pronounced. 50 c.c. re-injected. 

3.30 p.m. B.P. 50. P. 240. 

4.15 p.m. Dead. Autopsy showed loop of gut was not perforated. 

In this experiment it was possible to remove at intert'als the fluid exud- 
ing from the loop which collected in the rubber bag. The major portion of 
the fluid removed was promptly re-injected intraperitoneally and the effect 
on the blood-pressure and pulse-rate observed. It is noticeable that the 
earlier injections had very little effect — in fact, the animal's condition showed 
little alteration in the period between eight and twenty-three hours after the 
onset of strangulation. But the effect of the injection of the fluid which 
exuded from the gut between the twentieth and twenty -third hours of 
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strangulation was prompt and marked, the blood-pressure falling within half an 
hour and death ensuing one and one quarter hours after the injection. Tliese 
results Avere confirmed over a series of cases. It is important to note that the 
loops were found intact at autopsy ; in fact, if the loop strangulated is more 
than 15 cm. in length, death usually takes place before perforation of the gut 
occurs. It can be concluded, therefore, that there are present in the fhiicl 
exuding from a strangulated loop substances which on absorption from the 
peritoneum cause death. These substances are not present in the exudate 
in the early stages, but begin to appear probably about sixteen to tAventy 
hours after the onset and are soon present in sufficient amount to cause 
death. 

3. The Origin of the Toxic Substances Present in the Exudate. — Tlic 
mode of production of the toxins of acute obstruction has been adequately 
dealt Avith by other authors. After a prolonged controversy it is noAv generally 
believed that the toxins are the direct result of bacterial action. Dragstedt 
and his co-AArnrhers^’ succeeded in sterilizing short loops of intestine by allow- 
ing them to drain freely into the peritoneal cavity, and found that such sterile 
loops could be strangulated Avithout causing the death of the animal. Jlurphy 
and Brooks^® did the same experiments Avith similar results and took this to 
be the final proof that bacteria elaborated the toxin. This vieAA' is noAv held 


by the majority of inAmstigators. But the object of this section is to discuss 
the means by AA'hich the toxic substances pass from the strangulated loop 
into the fluid exuding from the loop. It is aa'cII knoAvn that the lumen contents 
of a strangulated loop become increasingly toxic after about si.xteen hours 
from the onset of strangulation. It AA'ould appear that the lumen contents 
are therefore the obAdous origin of the toxic substances AA'hich are found in 


the exudate and in order to leave the loop in the exudate the toxins must 
permeate the AA’all of the intestine. The early exudate from the loop is an 
odourless, straAA'berry-coloured fluid AA'hich coagulates on standing and is 
practically indistinguishable from blood-plasma. After about si.xteen hours 
the fluid is found to become darker in colour, later almost black, to be no 
longer spontaneously coagulable, and to have acquired a faint but definite 
trace of the odour characteristic of the contents of a strangulated loop. I bis 
suggested that after about tAA'enty hours the Avail of the intestine Avas becoming 
permeable to the loop contents. The permeability of the intestinal Avail uas 


inA'estigated by the folloAving experiments : — 


Experiment VII. — An enterostomy Avas performed in such a fashion that ai a *' 
one end of the catheter came out on to the abdominal Avail the other end '9 ’ 

the segment of gut to be strangulated. Strangulation Avas produced In '?•' - 

the veins in the mesentery and by including the anastomosing , 
mesenteric attachment of the boAvel Avithin the ligatures Avhich occlufic i 
tine. The strangulated loop Avas then enclosed in a rubber bag ‘ 

AA'hich a rubber tube Avas fastened and brought out to the abdominal na . . 

means it Avas possible to obtain samples of the contents of the hoAve an ‘ 
the fluid exuding from the gut simultaneously. At the same tunc i a . ) 
to measure the pressure Avithin the strangulated loop. In , i „f 

of comparing the respective compositions of the fluid exuding tro e 
the lumen contents the samples Avere estimated for chloride, su„ar, . 
nitroc'cn content. The folloAving tables indicate the results : 
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Operation 3. 

At operation . 
4 hrs. later . 
20 hrs. later 

20 

30 

36 

178 

121 

72 

458 

408 

384 

23 

34 

101 

14 

622 

596 

30 

49 

42 

8 

532 

490 

Opernfion 4. 

At operation . 
8 hrs. later . 
20 hrs. later . 

23 

17 

24 

240 

234 

514 

402 

20 

124 

.58 

12 

574 

.572 

09 

2S4 

10 

9 

524 

400 

Operation 5. 

.\t operation 

8 hrs. later 

20 hrs. later 

22 hrs. later 

22 
. 27 
. 33 

181 

197 

94 

508 

400 

4.50 

23 

32 

38 

87 

15 

15 

632 

614 

580 

44 

92 

100 

13 

10 

8 

504 

.502 

502 


24 

47 

48 
55 
60 


58 

132 

118 


Operation 0 . 

8 hrs. later 
20 hrs, later 
22 hrs. later 
24 hrs. later 
26 hrs. later 

A superficial glance at these results rnight suggest 
of the exudate from the gut follows that of the oop cases, 

remain steady or show a slight fall. The sugar es ima i action, 

earlier in the case of the loop contents, probably as a res ^ steadv rise 

More interest centres around the non-protein ni rogen. little chanse is 

tate P..OC the non-p,oteLn nhrogen of 

found in the fiuid outside the loop until after - P nitrocren is notice- 
hours, at about which time a definite the compo^sition of the 

able. But even after the expiration of t-sven > inTtipn of the intes- 

fluid exuding from the loop is not the ,he same time 

tiuc as shoAA-n by Operations a and « ^ lumen of strangulated 

an investigation into the pressure existing auicklv found to rise to between 
loops was carried out. The pressure u as a q ^ 

45 and 75 cm. water. This K tte blood-p^^^^^ 

twenty hours and was then found to ^11 s occurring about twenty to 

lugs are recalled with the sudden and fata st''«e when 

twenty-four hours after the o^^^t it j^^J’^^^^estine becomes permeable 

the lumen pressure is also falling, the wall of 

to the toxic substances present in the iiim that the explanatio'n 

the writer until the following experiments con 
was not necessarily such a simple one. 
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Experiment VIIJA (May 4, 1032). — Dog. Weight 12 kilos. 

8.0 p.m. Operation. gr. morphine and ether ansesthesia. A loop of jeiimmu 
20 cm. long obstructed and its veins ligated. Catheter sutured into loops. 


11.0 p.m. . . 

B.r. 

PtJl.CE 

r.miES PREssuar. 
cm. mo 

LU-MES 

Fluid 

CO.NTEXT.^ 

n.is 

— — 

59' 

55 c.c. 

2 c.c. 

11.0 a.m. . . 

110 

160 

47 

50 c.c. 

18 c.c. 

3.0 p.m. . . 

112 

180 

26 

47 c.c. 

IS c.c. 

6.30 p.m. . . 

IIS 

220 

27 

47 c.c. 

18 c.c. 

10.0 p.m. . . 
Midnight. Dead. 

115 220 

Loop intact. 

27 

47 c.c. 

18 c.c. 


Experiment VIII B (April 11, 1932). — Bitch. AVeight 10 kilos. 

3.30 p.m. Operation. 2ti cm. loop of jejunum obstructed and veins ligated. 
Catheter sutured into loop. 





11 .p. 

PUKE 

PnnssuiiK 

LWIE-V 

COXTJATS 






rm. HaO 

Fluid 

fias 

3.30 

p.m. 

. . 

135 

90 

_ ' 

— 

— 

11.0 

p.m. 


110 

160 

36 

45 c.c. 


11.0 

a.m. 

, . 

105 

220 

45 

75 c.c. 

25 c.c. 

2.0 

p.m. 

, . 

105 

220 

40 

70 c.c. 

30 c.c. 

5.0 

p.m. 

, , 

100 

240 

30 

65 c.c. 

35 c.c. 

7.0 

p.m. 

Dead. 

Loop intact. 





Experiment VIII C (May 4, 1932). — ^Bitch. Weight 10 kilos. 

8.45 p.m. Operation. I gr. morphine and ether anesthesia. Veins to a looj) 
of small intestine 25 cm. long ligated. Loop obstructed and catheter sutured into 
loop in manner previously described. Blood-pressure readings obtained from 


femoral artery. 

it.P. 

rw,.«E 

LrMKX PiiKF.ci nn Li;Mthv contknts 

cm. IHO FlnUl Gas 

1 1.0 p.m. , . 

120 

160 

29 

20 c.c. 

8 c.c. 

12.0 noon . . 

112 

200 

43 

15 c.c. 

20 c.c. 

3.15 p.m. . . 

110 

240 

29 

15 c.c. 

20 c.c. 

7.0 p.m. . . 

85 

240 

30 

8 c.c. 

22 c.c. 

10.0 p.m. Dead, 
perforated. 

Autopsy 

showed 

the loop only 

slightly distended 

but not 


Experiment VIII D (April 11, 1932). — Dog. AVeigbt 10 kilos. 

2.30 p.m. Operation. J gr. morphine and ether anesthesia. Loop of jejunum 
25 cm. long about 30 cm. below Treitz ligament obstructed and veins ligated. Catlicter 
sutured into loop which was enclosed in a rubber bag draining by a tube on to tUe 
surface. 



B.P. 

PUISE 

4.30 p.m. 

, . — 

— 

10.0 p.m. 

140 

60 

11.30 a.m. 

130 

160 

12.0 noon 

125 

ICO 

2.30 p.m. 

110 

170 

4.15 p.m. 

95 

190 

4.35 p.m. 

Dead. Autopsy again s 


I.UJti-2.' PUKSSUl'.E 

LUSIFA* 

CONTJ-W.' 

cm. H,0 

FluM 

(in-* 

70" 

25 c.c. 

— 

70 

25 c.c. 

10 c.c. 

70 

15 c.c. 

■10 c.c. 

70 

10 c.c. 

40 c.c. 

65 

12 c.c. 

43 c.c. 

47 

d an intact loop 

12 c.c. 

43 c.c. 


The first point to be considered in the above experiments is the i)re.ssi 
registered in the lumen. Fluid is poured into tlie lumen of the loop s . 
after .strangulation is produced, and the volume apparen > rc.i 
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maximum about eight to twelve hours after the onset, anti some time later, 
about twenty hours after the onset, there appears to be a temlcncy for the 
fluid to leave the lumen. It would seem that the early pressures arc indepen- 
dent of the volume of the loop contents and probably arc indicative of the 
tonic contractions which arc known to take place after strangulation has been 
produced and to last for several hours.** But as the jrressure falls there is no 
corresponding reduction in the volume of the loop contents — in fact, there 
appears to be an increase in the vohimc of the loop contents owing to the pro- 
duction of gas taking place at the very time when the loop pressure is falling. 
In none of the above experiments could it be shown that any considerable 
volume of fluid passed out of the lumen before death took place. 

Various experiments were carried out in which substances easily recogniz- 
able by colour reactions such as phcnolsulphoncphthalein and potassium 
ferricyanide were introduced into the lumen of the loop at the time of strangu- 
lation. The presence of these substances was never demonstrable in the 
exudate from the loop, but at the time this failure was attributed to technical 
difficulties associated with the high protein content of the exudate. The 
experiments have more significance when considered with the convincing 
results published by Scott and Wangensteen on the absorption of strychnine 
sulphate from strangulated loops of intestine.*® They were unable to show 
that strychnine passed out of strangulated loops in the absence of perforation 
of the intestinal wall. But it must be noted that in their experiments such 
long loops of gut were used that death followed in about eight to ten hours. 

In an attack on the problem from another angle the following experi- 
ments were performed in which the contents of the lumen were removed at 
intervals and replaced by a corresponding volume of air or water. 


IX A (May 10, 1932).— Bitch. Weight 9 kilos. 

~ Operation. J gr. morphine and ether anaesthesia. Loop of jejunum 
25 em. long obstructed and veins ligated. Catheter sutured 
into loop. 

Following day. Contents removed and, after the loop had been 
washed out several times ivith water, they were replaced by 
00 c.c. air. 

B.P. 105. Pulse 200. Lumen pressure 50 cm. 

Loop found to contain 55 c.c. gas and 10 c.c. fluid. Replaced bv 
equal volume air after washing of loop. 

B.P. 100. Pulse 240. Lumen pressure 53 cm. 

Loop found to contain 07 c.c. gas and 3 c.c. of fluid. Loop washed 
and 70 c.c. air injected. 

B.P. 95. Pulse 240. Lumen pressure 50 om. 

Dead. Autopsy showed loop intact. 

IVB (May 24, 1932).— Dog. Weight 9 kilos. 

Operation. About 25 cm. ileum obstructed and veins ligated. 
Catheter sutured into loop. 

Loop found to contain 10 c.c. fluid and 44 c.c. gas. Replaced by 
same volume air. 

Loop found to contajn 02 c.c. gas and 3 c.c. fluid. Replaced bv 
water. 

Dog ver\' sick. 

Found dead. Cold and evidently been dead for several hours. 
Loop not perforated. 


10.15 

p.m. 

Noon. 


4.30 

p.m. 

11.0 

p.m. 

0.30 

a.m. 


10.30 

p.m. 

11.0 

p.m. 

3.0 

p.m. 

11.0 

8.0 

p.m. 

a.m. 
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Experiment IX C (June 7, 1932).— Dog. Weight 9 kilos. 

10.30 a.m. Operation. Loop of ileum 20 em. long obstructed and veins li"alc(l. 

Catheter sutured into loop. 

10.30 p.m. 28 c.c. of fluid removed from loop and replaced by air. 

10.30 a.m. Contents replaced by water. 

10.30 p.m. Dog very sick. 

8.0 a.m. Found dead. Cold and e\’idently dead several hours. 

Six of these experiments were carried out, and in none of them could it 
be shown that life had been prolonged as a result of the removal of the loo]) 
contents. Furthermore, a comparison of the amount of fluid exuding from 
a strangulated loop and the volume of fluid in the lumen brings out the 
following figures : — 


Experiment XA . — 

Houns 

sxnASGen,ATED 

Totai, Voiian; 

OF Exudate 

Volume 

OP Loop Coxtexts 


C.C. 

Gas 

Fluid 

2 

10 

— 

25 

8 

36 

10 

25 

20 

160 

40 

15 

22 

190 

40 

10 

24 

208 

43 

12 

20 

223 

43 

12 

Experiment XB . — 

8 

35 

— 

45 

20 

100 

25 

75 

22 

135 

30 

70 

24 

160 

— 

— 

26 

175 

35 

05 


The large volume of fluid exuding from a strangulated loop during 
twenty-four hours is well shown in the above figures. During the period 
between the eighth and twenty-sixth hour of strangidation 188 c.c. were 
exuding from the loop whilst 13 c.c. were passing from the lumen in the first 
experiment. Corresponding figures for the second experiment are 140 and 
10. In the writer’s experience the lumen content of a loop strangulated for 
twenty four hours has not been sufficiently highlj' toxic to cause death when 
reaching the peritoneum in such small amounts over such a period. It would 
appear, therefore, that the toxic substances shown to be present in the e.xudatc 
from the loop are not derived mainly from the loop contents. They must, 
therefore, be formed in the wall of the intestine. 

4. Conclusion. — When a loop of intestine of moderate length (20 to 
to 40 cm. in the average dog) is strangulated insufficient blood is withdrawn 
from the circulation to cause death. The animal lives long enough for the 
intestinal bacteria to invade the tissues of the intestinal wall and produce 
toxic substances which pass out of the .strangulated loop into the peritonea 
cavity and when absorbed cause death. These toxins arc present in t ic 
exudate from the strangulated loop in increasing amounts after about sixteen 
hours from the onset of strangulation. The toxins in the exudate arc pro 
duced in the wall of the intestine and do not result from the permeation o 
the intestinal wall by the toxic substances present in the contents ol '< 
the intestinal lumen. 
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III. THE STRANGULATION OF SHORT LOOPS. 

The strangulation of short loops of intestine provides still another 
problem. The withdrawal of hlood from the eirenlation into the looji is small 
and the amount of toxin present in the exudate from the loop is insuffieient 
to cause death rapidly. As a result the disintegration of the intestinal wall 
progresses until perforation takes plaee and the eontents of the lumen eseape 
into the peritoneal ea\'ity. The absorption of the additional toxin from the 
lumen contents may be suflieient to cause death soon after the loop perforates. 
If not, the animal develops a widespread peritonitis from which death quickly 
ensues. There still remains for investigation the group of cases in which only 
a knuckle of gut is strangulated. With these very small loops interesting 
results are obtained : — 


Experiment 1 (April 'ir,, 1032).— Bitch. Weight 10 kilos. 

2.30 p.m. Operation. J gr. morphine and ether ana;sthesia. 5 cm. loop of 
jejunum obstructed and vein ligated. 

April 26. — 

12.13 p.m. B.P. 11.3. Pulse 140. Dog quiet but able to walk. Given j gr. 

morphine. 

2.30 p.m. B.P. 10.3. Pulse 70 . Able to run about. 

4.15 p.m. B.P. 105. Pulse 80. 

10.43 p.m. B.P. 110. Pulse 180. 

-April 27. — 


soon. B.P. no. Pulse 220. Mass palpable in upper left abdominal 

quadrant. .Abdomen apparently tender on examination. 

2.43 p.m. Dead. Autopsy. No e\-idcnce of general peritonitis. Well local- 
ized cavity formed by coils of small intestine and omentum. 
Strangulated loop occupied centre of abscess ca\'itj’. Loop 
perforated and surrounded by grumous fluid. No free fluid 
in peritoneum. Distension of proximal loop. 


Ej^perimeni 2 (April 25, 1932).— Bitch. Weight 10 kilos. 

Operation. 21- cm. loop of jejunum obstructed and veins ligated. 

B.P. 103. Pulse ICO. Given j gr. morphine. Dog able to walk 
but quiet. 

B.P. 103. Pulse 120. 

B.P. 105. Pulse 200. 

B.P. 100. Pulse 200. 

B.P. 110. Pulse 180. Dog quite strong. Washed himself during 
morning. No mass palpable on examination. 

Laparotomy. Fair quantity of brown odourless fluid in peritoneum. 
Small omental mass found under left costal margin. Early 
and slight injection of mesenterj^ and intestine. Jejunal loop 
found at centre of abscess ca^'ity in omentum. E\'ident that 
dog had early peritonitis. Dog destroyed. 

The first of these dogs lived forty-eight hours — at least twelve hours 
onger than any dog in the writer's series of strangulation of medium-sized 
oops. This animal had no widespread peritonitis, but died from the absorp- 
lon of toxins from the abscess cavity, in the centre of which was found the 
perforated strangulated loop. The abscess ea\'ity bore a striking resemblance 


r.ou p.m. 
-April 26. — 
Noon. 

2.0 p.m. 

4.0 p.m. 
fl.O p.m. 

-April 27. — 
Noon. 

3.0 p.m. 
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to that provided by an acute gangrenous appendicitis of the obstructive tyjic 
in the human being. The second dog was in fairly good condition when it 
was destroyed over forty-eight hours after strangulation was produced. This 
dog had a very small loop strangulated, and the blood-pressure and pulse rate 
on the second day show how well the animal was able to cope with the small 
amounts of toxic substances produced by such a small loop. This dog had 
definite evidence of a spreading peritonitis and would have died probably 
within the next twenty-four hours. 

All the exiDcriments which have been considered up to date have dealt 
with internal strangulation — ^that is to say, where the loop is free within the 
peritoneal cavity. But so many strangulations in actual practice originate 
in a hernia, and the constriction at the neck of the hernial sac udiich produces 
strangulation also shuts off the contents of the sac from the general peritoneal 
cavity. It is well known that internal strangulation is more rapidly fatal 
than a corresponding external strangulation. “ This is undoubtedly due to 
the fact that absorption from a hernial sac is much slower than from the 
peritoneal cavity. The capability of a dog to withstand the absorption of 
small amounts of the toxin is well shown in the last experiment. Forty-seven 
hours after strangulation this dog had a blood-pressure and pulse-rate very 
little changed from those taken twenty-four hours after strangulation. Yet 
this loop was intra-abdominal. It is quite certain that, had this loop been 
enclosed in a femoral hernial sac, the dog’s condition would have been even 
better and there would have been no general peritonitis. Chenut^'* showed 
that life was prolonged in strangulation when the loop was placed extraperi- 
toneally. It is along these lines that an explanation is to be found for the 
cases of strangulated femoral hernia of five or more days’ duration wliich 
occasionally present themselves at general hospitals. The amount of toxin 
produced is not large and absorption is slowed to such an extent that the 
body is able to withstand the effects of its absorption. The strangulated loop 
forms a localized abscess the effects of which the body might conceivably 
survive were it not for the association of obstruction of the proximal portion 
of the small intestine. If left untreated, this in itself is capable of causing 
death. It is this obstruction which in late cases of small strangulated femoral 
herniffi is probably the main lethal factor. 

STRANGULATION IN WHICH TOTAL ANiEMIA EXISTS. 

This condition was investigated in 1924 bj^ Foster and Ilauslei <in(l 
later bv Wangensteen and Scott.^^ The condition occurs in practice xcr\ 
rarely, if at all. There is no blood lost into the loop and the acute collapse 
symptoms of the venous obstruction series are not shown. The loop is ount 
at autopsy sometimes perforated, at other times intact but distcnccc 
gas. Well-marked evidence of a general peritonitis is aluaxs presen 
autopsy. The wall of the devitalized intestine is rapidly iin.ucc 
intestinal flora. The loop usually’’ becomes distended but from a ( i 
cause — the activity of gas-producing organisms. This :„,,l 

effect of expressing fluid from the disintegrating tissues into \e a 
cavity. The fluid carries with it not only the products o ic 
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metabolism taking place in the tissues but also the organisms responsible 
for the proteolysis. As a result the animal sneeiimbs to a eoi7ibination of a 
toxxmia, resulting from absorption of substances from the loop, and a 
generalized peritonitis. 


THE NATURE OF THE TOXIN PRODUCED IN STRANGULATED LOOPS 

OF INTESTINE. 


It is now universally accepted that the ])resenec of bacteria in the lumen 
of the intestine is necessary for the production of the lethal sid)stanecs which 
produce the toxmmia of acute intestinal strangnlation. The bacterial origin 
of the toxin has been proved by the investigations of Dragstedt.’” Murphy,*® 
and their associates. The exact nature of the toxin is still doubtful. During 
recent years the interest of research workers has centred around the possibility 
that heat-labile toxins are the cause of the tox:cmia of acute strangidation. 
This followed a paper published by 'Williams-- in 102C, in which he suggested 
that the toxin produced by the /?. rcelchii was. at least in part, the lethal agent 
in acute obstruction. Mclver, White, and Lawson*® tested this theory in 
relation to acute strangulation. They found from cidtural studies of the 
bacterial flora of strangulated loops of bowel in cats that the number of 
B. -n'clchii was always so increased that there was no doubt that this was 
the predominant organism. Further experiments showed that the organisms 
obtained were generally avirulent strains, and the administration of large 
doses of the B. zvelchii antito.xin failed to prolong the lives of animals noth 
experimental acute strangulation. Other workers experimenting with a 
different tj-pe of acute obstruction were also unable to show that any benefit 
resulted from the use of the B. tcelchii antitoxin.®® ®® In consequence, it is 
no longer believed that the toxin of the B. xvclchii plays any important part 
in the toxaemia of acute intestinal obstruction. Williams®® also made the 


■lery pertinent suggestion that the methods employed by many of the earlier 
■'vorkers,®®'®* which usually included heating of their preparations for varj-ing 
periods, might result in the liberation of a toxic substance. He tested out 
ns theory by heating for one hour the material obtained from patients and 
injected the Berkefeld filtrate into mice. His results suggested that a toxic 
substance was liberated from the intestinal contents by heating. Jly omi 
experiments do not support this contention. 

In these ex|rerinients the material was obtained from dogs in which an 
experimental strangulation had been produced. This choice was made 
ceause : (1) It had been previously shown that the fluid exuding from loops 
nf intestine which had been strangulated for twenty hours or more contained 
toxic substances which caused death on absorption from the peritoneal eaxity ; 
nnd (2) A strangulated loop provides ideal cultural conditions for anaerobic 
organisms. The fluid used for injection was obtained in one of two xvays : 
1 ) I'rom loops of intestine in which venous strangulation had been produced ; 
or (2) By e.xtracting xvith cold saline or xvater the tissues of intestinal loops 
fo which both artery and veins had been tied. The loops of the venous 
strangulation series xvere all enclosed in rubber bags and left for a specified 
tinie in the abdominal cavity. In the arterial series the loops were either 
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incubated in rubber bags in the abdominal cavity or were incubated anaerobi- 
cally in vitro at 37° C. Where filtration was carried out it was done in the 
cold, using a Berkefeld filter (gauge N). All injeetions were made intraperi- 
toneally and small dogs were used for the purpose. The results are divided 
into two groups : (1) Those in which the fluid was obtained from loojis in 
which a venous strangulation had been produced ; and (2) Those in which an 
extract from loops with an arterial strangulation was used. 


Results in Group I . — 
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These results show quite definitelv 

that Berkefeld filtration removes the 

toxic substances from the fluid. 

In one 

experiment onlj% No. 15 of Group II, 


was there a fatal result following the injection of a Berkefeld filtrate. In 
seven of the experiments the filtrate was boiled before the injection was made 
without any evidence of increased toxicity being demonstrated. All the 
animals very shortly after the injection was made showed well-marked 
evidence of histamine poisoning — namely, shivering, tremors of the hind limbs, 
salivation, vomiting, urination, and defsecation. These effects passed off 
within about half an hour and did not recur even in the animals which died. 

These results are similar to those published by Mclver and his associates.* 
They obtained their material from strangulated loops and injected ^arious 
fractions intravenously into cats. They concluded that: (1) The crude loop 
contents were highly toxic ; (2) The sediment obtained In centrifugation 

was highly toxic, but the supernatant fluid varied considerably in toxicitj 
even though both the crude loop contents and the sediment from t ic sonic 
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animal were very toxic ; (3) The filtrate resulting from Berkefeld filtration 
had no depressor effect on the blood-pressure. They also prepared a ‘dia- 
lysate’ obtained by remoA-ing the strangidated loop from the animal, sus- 
pending it in physiological salt solution and placing it in the incubator for tAvo 
hours. The ‘dialysate’ Avas found to liaA'e a decided depressor effect and its 
toxicitA' AA'as not destroyed by boiling for fis'e minutes. These results appear 
to support the contention of the earlier AA'orkers Avho reported that the toxin 
AA-as not destroyed by heat®’'®- and did not pass through a Berkefeld filter.™ 
The toxin, though it is precipitated by fiA’c A’olumes of alcohol.®® possesses no 
antigenic properties.®' There is a striking similarity betAA-een the pharmaco- 
logical actions of the toxic substance and those of the proteoses,®®’ ®® and 
most AA’orkers®' are agreed that the toxin is probably a proteose. 

COMMENTAHY. 

From these experiments it is eA’ident that the cause of death in A’enous 
strangulation depends directly on the length of boAA’el affected. With the 
onset of strangulation the loop of intestine becomes engorged AA’ith blood, 
rapidly at first but later decreasing as thrombosis spreads in the capillaries 
and small arterial tAA-igs. The tissue spaces become distended AA-ith plasma 
and later AA’ith blood resulting from ruptured capillaries. When the loop 
of intestine is of sufficient length death takes place as a result of the rapid 
AA’ithdraAA’al of blood from the circulation. With loops of shorter length 
insufficient blood is lost to cause death, and thus other factors enter into the 
pathologA’. Quite soon after strangulation is produced the mucosa is inA'aded 
by the rapidly proliferating intestinal bacteria. The organisms spread to 
the deeper layers and find in the plasma filling the tissue spaces an ideal 
culture medium. The proteolj’tic anaerobes are the organisms AA’hich increase 
most rapidly in numbers. !MeanAA’hile the loop of intestine is so distended 
AA’ith blood that large amounts of plasma pass through the peritoneal coA'ering 
giA'ing rise to the exudate AA’hich plays such an important part in the pathologA' 
of this condition. The exudate continues long after thrombosis is complete 
in the A'essels of the loop. 

The pressure AA-ithin the lumen of the strangulated loop AA’hich AA’as at 
first mainly due to a tonic contraction of the intestinal musculature is main- 
tained. as the muscle dies, by the gas resulting from the action of the intes- 
tinal flora. It is probable that the distension of the loop AA’hich results from 
this gas production proA’ides the mechanism by AA'hich the exudate from the 
loop is continued in the later stages. The exudate, AA’hich is at first indis- 
tinguishable from blood plasma, later becomes darker in colour and acquires 
a ftttid odour. An alteration in the toxicity of the fluid coincides AA’ith this 
change in appearance. The early exudate is non-toxic, but the exudate 
leaA’ing the loop about tAA’enty hours after the onset of strangulation is A'erA' 
toxic on absorption. At first it AA’as thought that the exudate acquired its 
toxicity as the result of the permeation of the intestinal AA’all bA- the toxic 
sAibstanccs present in the loop contents. Experimental CA'idence has been 
produced to sIioaa’ that it is doubtful if such permeation takes place, and. if 
it does, it is definitely insufficient in quantity to influence the result. The 



600 THE BKITISH JOUENAL OF SUEGEEY 

toxic quality of the exudate in the later stages is the direct result of the action 
of the proteolytic organisms which have invaded the intestinal wall and tissue 
spaces in large numbers from the lumen. Chief amongst these organisms is 
the B. welchii, but the toxic qualities of exudate appear to be due to sub- 
stances akin to the proteoses and not to any bacterial exotoxin. It is the 
absorption of the toxie exudate from the loop via the peritoneal eavity which 
is the eause of death in strangulation of intestinal loops of moderate length. 
When a small loop is strangulated the eourse of events proceeds a stage 
further. The amount of toxin escaping in the exudate is insufficient to cause 
death, and the disintegration of the intestinal wall continues until perforation 
takes place. Death may then occur as a result of the absorption of the toxic 
loop contents which have escaped into the peritoneal eavity, or from the 
widespread peritonitis which rapidly ensues. When very small loops of 
intestine are strangulated in extraperitoneal positions, e.g., femoral hernia, 
evidence has been brought forward Avhich suggests that the dehydration 
resulting from the aecompanying obstruction of the small intestine may he 
the lethal factor. 

CLINICAL CONSIDERATIONS. 

The subject matter of this paper has so far dealt solely with experimental 
strangulation. It is intended to indicate in this section the lines along 
which the results of the investigations already mentioned may be applied 
to the treatment of acute strangulation as it occurs in man. In all the 
experiments described in this paper strangulation has been produced by 
ligation of the mesenteric veins and, consequently, has been aeute and com- 
plete. These conditions are not always — perhaps not even frequently — 
reproduced in clinical practice. In a typical case of strangulated hernia it 
is not usual for the venous drainage of the incarcerated loop of intestine to be 
suddenly and completely obstructed. At first there is a mild degree of venous 
obstruction which leads to some congestion and oedema of the intestine and 
mesentery which further obstructs the veins. In this way a vicious circle 
is set up which results in the venous obstruction becoming complete and the 
condition of strangulation developed. The case in which strangulation is 
present from the onset is usually characterized by such acute symptoms as 
to be unmistakable. It is obvious, therefore, that the various changes taking 
place in a strangulated loop will occur later in practice than is the case in 
e.xperimental strangulation. This explains the apparent rapidity of the 
sequence of events in experimental strangulation. 

An acute strangulation of the intestine in man which is comparable to 
the experimental long-loop strangulations is very uncommon. But there 
occur with reasonable frequency three allied conditions which, though gener- 
ally not considered as such, are in effect strangulations. These are acute 
intussusception, mesenteric thrombosis, and certain cases of acute volvulus. 
In these conditions an interference with the blood-supply of a segrnent o 
intestine is an integral part of their pathology. In acute intussusception the 
A^enous drainage of the intussusception is obstructed before the condition lias 
A^ery far, the intestine is acutely congested, and blood escapes 
imen of the intussuscipiens, later producing the typical bloody 


progressed 
into the 1 
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stools. In mesenteric thrombosis the venous obstruction takes some time 
to become complete, but again blood is lost into the loop. In acute volvulus 
the venous drainage may be completely obstructed at tbe time of tbe produc- 
tion of the voUmlus, or the increasing distension of the loop may completely 
obstruct an already impaired venous drainage. But these conditions present 
two common features : (1) Long lengths of bowel may be affected ; (2) A 

complete venous obstruction exists in the length of bowel affected. The blood 
loss, whicb is so marked a feature of the experimental long-loop strangulation, 
is ecjually evident in these clinical conditions. The shock which was pre- 
viously attributed to twisting of the mesentery, pain, etc., has a more 
reasonable explanation. It is due to the withdrawal of blood from the 
circulation by the affected segment of intestine, and a blood transfusion is 
therefore an essential part of any treatment adopted. 

The moderate-sized loops described in this paper have possibly more 
frequent clinical counterparts. They are still too long to occur frequently 
in strangulated external hernia, but do occur as internal strangulations. The 
cause of death in such cases has been shown to be the absorption of toxic 
products, formed in the wall of the intestine, from the peritoneal cavity. The 
danger of excessive manipulation of such loops lying within the abdomen 
is at once evident and the practice of exteriorizing such a loop immediately 
on discovery cannot be too strongly recommended. 

The short loops occur frequently in clinical practice and fortunately 
present themselves as strangulated external hernia; and consequently receive 
prompt treatment. The fatal cases are usually those where there has been 
considerable delay in seeking treatment and the strangulated loop has become 
gangrenous and perforated, resulting usually in a ^videspread peritonitis. 

There still remains a form of acute strangulation, which, though already 
mentioned, merits special consideration. This is the very small strangulated 
hernia, usually femoral, in which only a A’erj* small segment of bowel is affected 
or when the whole circumference of the gut is not involved, e.g., a Richter’s 
hernia. In such a condition there is neither sufficient blood lost into the loop 
nor toxins absorbed from the loop to affect the patient’s condition to any 
extent. Furthermore, the neck of the sac and the strangulated gut usually 
become sufficiently adherent to limit for the time being the infection which 
results from the perforation of the loop and which would otherwise spread 
back into the general abdominal cavity and lead to a generalized peritonitis. 
Sucb a patient may go on for several days until persistent vomiting and colicky 
abdominal pains force him to seek treatment. His general condition may 
then be very poor and surgical treatment a hazardous proceeding. But it 
should be borne in mind that his low general condition is the result of the 
obstruction of tbe intestine which naturally accompanies the strangulation. 
In the more massive strangulations the effect of superimposed obstruction 
is negligible, but in the type of case mentioned above it becomes of supreme 
importance The dehydration and chloride loss from repeated vomiting may 
assume sucb proportions as to become in themselves lethal factors. It is 
necessary in all such cases to combat the state of dehydration by the adminis- 
tration of adequate amounts of sodium chloride solution before surgical 
interference is considered. 
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The actual surgery of acute strangulation dejjejids on tlie state of the 
intestine at operation. Any certain test of the viability or otherwise of 
strangulated intestine would be invaluable. Perhaps the most reliable of the 
various tests whieh have been used experimental^ is the response of the gut 
to a strong faradic current. Intestine which fails to respond is definitely 
non-viable, but the converse does not alwaj's hold, and the test, in any case, 
is not likely to be generally useful. Any loop from which the peritoneal 
exudate has a foetid odour should be regarded as non-viable. But exjieri- 
mental work has no reliable test of viability of strangulated intestine to offer. 
The time-honoured tests must be applied and one of two decisions reached. 
Gut must be regarded as definitely viable or non-viable. All doubtful cases 
should be regarded as non-viable, and under no circumstances should a doubt- 
ful loop of gut be returned to the abdomen. Such a loop should be brought 
out of the abdomen and a Paul’s operation performed — in ill patients the loop 
may be excised the day following the operation. I believe it is safer to carrv 
out such a procedure rather than attempt an immediate anastomosis, but 
this point is of secondary importance to the principle that all strangulated 
loops of doubtful viability should be resected. 


CONCLUSIONS. 


1. The duration of survival following venous strangulation of the intestine 
A'aries directly witli the length of bowel affected. 

a. When long loops are strangulated there is no evidence of any toxtcmic 
process and death is due solely to the Avithholding of a large volume of blood 
from the circulation by the loop. 

b. When moderate-sized loops of intestine are strangulated insufficient 
blood is withheld from the circulation to bring about a fatal issue, and death 
now results from the absorption, via the peritoneal cavity, of the fluid exuding 
from the loop, which becomes highly toxic about twenty hours after the onset 
of strangulation. 

c. When short loops are strangulated there is neither sufficient blood 
withheld from the circulation nor toxins absorbed to cause death. Perfora- 
tion of the loop always precedes death, which follows from the resulting wide- 
spread peritonitis aided by the absorption of the toxic loop contents. Only 
rarely will the latter be the sole agency to bring about a fatal result. 

2. The toxic qualities of the peritoneal exudate from a strangulated 
loop result from the action of proteolytic organisms on the tissues of the intes- 
tinal wall. The exudate is not derived from the contents of the lumen of 

the loop. . in 

3. There is no support for the view that bacterial exotoxins (e.g., n- 

ivelchii) are responsible for the toxicmia of acute strangulation. Evidence 
is brought forward which suggests that the toxin is of large molecular lorm 


and probably akin to the proteoses. 

4. It is suggested that, when very small loops are strangula 

extra-peritoneal positions, e.g., femoral hernia, the f 

dehydration resulting from the obstruction of the small intest n 
accompanies the strangulation. 
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5. When the arteries as well as the veins are obstructed in strangulation 
death follows from a combination of toxicmia and peritonitis resulting from 
the action on and the penetration of the intestinal wall by bacteria from the 
lumen. 

The exjDerimental work described was carried out at the Johns Hopkins 
Hospital. Baltimore. U.S.A.. under the direction of Professor Dean Lem's 
and Dr. Lee during the tenure of the Dickinson Travelling Scholarship in 
^ledicine. 
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NEUROSURGERY IN THE TREATMENT OF DISEASES 
OF THE PERIPHERAL BLOOD-VESSELS. 

By D. J. MacMYN, 


FELLOW IN NEUROSURGERY, THE MAYO FOUNDATION ; FELLOW OF THE ROCKEFELLER FOUNDATION. 


Many co 2 itributio 2 is have bee 2 i jnade dur 222 g the last decade to the study a 22 d 
treat 2 ne 2 it of peripheral vascular disease. Since the pioneer Avork of A. W. 
Adson a 2 id his associates at the Mayo Clinic a ncAv field in surgerv has been 
opened. One of the earliest operations on the sympathetic nervous system was 
performed by Jaboulay in 1899, Avhen he attempted to relieve painful condi- 
tions of the loAver extremities by performing peri-arterial sympathectomy. 
Leriche brought this procedure to the notice of surgeons in 1913, Avhen he 
advocated the operation for numerous peripheral vascular, trophic, and 
painful lesions. FolloAving the work of Hunter, Avho postulated the sym- 
pathetic innervation of striated muscles in animals, Royle advocated rami- 
section for the relief of spasticity in cases of spastic paralysis. In attempting 
to duplicate the successful results which Royle reported in his series, Adson 
performed his first abdominal transperitoneal lumbar sympathetic ganglion- 
ectomy on May 20, 1924. He believed that some reduction of the spasticity 
was obtained, but attributed this to the increased blood-supply to the 
extremities folloAving the complete interruption of vasomotor constrictor 
fibres. He based his operation on the belief that a more thorough denervation 
could be obtained in this Avay than by section of the rami communicantes 
alone. Experience has shoAvn that this belief has been amply confirmed. 
HoAvevcr, as Adson has stated, “ If the vasomotor fibres are divided by 
ramisectomy or by ganglionectomy and trunk resection it is immaterial Avhich 
method is used so long as they are completely resected ”. The operation 
substantiates also the observations of Kramer and Todd, Potts, and Woollard 
that the innervation of the arteries and veins does not run centrifugally 
along the vessels, but that the vessels receAe their innervation at various 
levels corresponding to the musculo-cutaneous segments. 

It Avas folloAAung this operation that Adson made the historical observa- 
tion tha,t the temperature of the skin of the loAver extremities remai22ed 
permanently increased. This CA’idence of the change in temperature, Avhich 
Avas due to an increased blood-floA\' folloAving Amsodilatation, led him to suggest 
that the operation might be applied to the relief of certain A'asospastic diseases. 
Confirmation Avas fir.st obtained by the pre-operative and post-opcratiA'c 
calorimetric studies made by G. E. BroAvn 021 patients AA'ith spastic paralysis 
on Avhom Adson has performed sympathetic lumbar ganglionectomy and trim 
resection. This report Avas encouraging in that it shoAved there AA’as an 
average increase of 400 per cent in the elimination of heat folloAving opera- 
tion, and that the increase of heat production Avas permanent. Consequent } 
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the operation was carried out for the first time by Adson for a case of 
Raynaud's disease of the lower extremities on ■Nrarch 10, 1925. The result 
was highly successful. Subsequent study showed tliat permanent vasodila- 
tation was obtained and that the patient's symptoms were completely relieved. 

Another contribution to the surgery of the sympathetic nervous system 
which was equally important was made by Adson in 1928. when he performed 
a bilateral eervieo-thoracic ganglionectomy and trunk resection by the 
posterior intrathoracic approach. This approach was a modification of that 
first suggested by A. K. Henry in 1924 for the resection of the left cerrico- 
thoraeie ganglion in angina pectoris. The operation has entirely replaced 
the anterior or .lonnesco approach at the ^layo Clinic and elsewhere. 

Following the sueccssful results obtained in patients suffering from 
Raynaud's disease, the operation was extended to other diseases in which 
vasospastic phenomena were the outstanding features. It thus ineluded 
thrombo-angiitis obhterans (Buerger’s disease), in which the characteristic 
finding is occlusion of the main vessels associated with vasospasm of the 
collateral circulation. More recently it has been applied to certain types 
of scleroderma and chronic infective arthritis, in which a vasospastic element 
is present, and for subjective relief in anterior poliomyelitis. 

In the wave of enthusiasm which has followed the publication of the 
successful results of treatment by sympathetic neurectomy, there have been 
instances in which the results have not been satisfactory. These have been 
mainly due to the selection of unsuitable cases. As Adson and Bronn have 
stated, “ 'With the advent of surgical procedures capable of producing arterial 
dilatation in the extremities, it becomes highly important to define clearly 
the tjqies of vascular diseases that may be benefited by vasodilator measures. 
Considerable discrimination and caution should be employed in the selection 
of operable cases A study of a large series of cases in which operation has 
been performed during the last eight years has enabled them to formulate 
their opinions regarding the selectivity of cases, and these have again been 
more recently expressed by W. .1. ilayo and Adson. They will be mentioned 
briefly below. 

At the ^layo Clinic all cases are carefully studied and classified, not only 
on the condition of their vascular system and the response to vasodilating 
agents, as determined by cutaneous temperature studies, but on the present 
status and course of the disease. 

The two diseases with which we are mainly concerned from a surgical 
standpoint are thrombo-angiitis obliterans and Raynaud’s disease. 


THROMBO ANGIITIS OBLITERANS. 

{Buerger's Disease.) 

Thrombo-angiitis obliterans occurs almost exclusivelv in men between 
the age of 20 and 50 years. The youngest case reported at the Mayo Clinic 
was 17. the oldest 7.3 years. These cases are exceptional. Until lately it 
was thought that the disease occurred almost exclusively in Jews, but a 
recent analysis has slioum that only 45 per cent of the cases occurred in Jews. 
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The majority of the patients are cigarette-smokers, and in a recent publica- 
tion it has been shown by skin tests that they are unusually sensitive to 
tobacco. Furthermore, it has been shown by Barker that a certain degree 
of vasoconstriction occurs in normal persons during and after the smoking 
of several cigarettes. However, 5 per cent of cases of thrombo-angiitis 
obliterans have never smoked, while there are relatively very few cigarette- 
smokers who develop the disease. In a series of 240 cases the disease involved 
the lower extremities in 60 per cent, it affected the upper extremities alone in 
2 per cent, and both upper and lower extremities in 38 per cent. 

Superficial acute phlebitis is frequently seen in the course of the disease. 
Buerger and, more recently, Horton were able to produce inflammatory vascular 
changes in animals experimental^, by implantation of acutely inflamed veins. 
The investigations on the etiology of the disease are not yet conclusive. Adson 
is of the opinion that vasospasm may be the initial precipitating factor leading 
subsequently to thrombosis. In support of this, it has been observed that 
vasospasm, as evidenced by a phase in which the fingers or toes “ go white 
and cold ”, is one of the features which is sometimes noted at the onset of the 
disease ; while in another group of typical thrombo-angiitis obliterans of the 
lower extremities subsequent or coincident changes are seen in the vessels of 
the upper extremities which are highly suggestive of, if not indistinguishable 
from, Raynaud’s disease. 

In thrombo-angiitis obliterans the pathological picture is that of a 
chronic inflammation of the arteries and veins, mainly of the extremities, 
with a tendency to thrombosis. This depends on the duration and severity 
of the disease, and varies from slight thickening of the vessel wall to complete 
occlusion of the lumen by an organized thrombus with ‘stiffening’ of the 
wall. In the end-stages the arteries and veins and the accompanying nerves 
are usually bound up together by fibrous tissue consequent on proliferative 
changes. Microscopically there is infiltration of the adventitia, media, and 
intima, together with proliferative changes in all three layers, resulting in 
gross thickening of the vessel. 


SYMPTOMS. 

The symptoms of Buerger’s disease are as follows : (1) Absence of 
arterial pulsation. (2) Claudication, trophic changes of the skin and nails, 
decreased skin temperature, and atrophy of muscles — all of which are tiie 
result of insufficient blood-supply. (3) Attacks of acute superficial phlebitis 
(in one-half of the cases). (4) Changes in colour of the extremities— pallor of 
the skin on elevation, and rubor on dependency of the extremity. The skin 
of the extremities is usuall}" cold and reel, which is the result of the contraction 
or spasm of the arterioles together with dilatation of the capillaries. (5) 
Rest pain, i. e., pain occurring in the absence of exercise. (G) Slow progression 
of the disease, frequently affecting first one extremity and then the other. 
(7) Acute ascending thrombosis of the artery occasionally. (8) Neuritic pains 
which occur as a result of ischaemia of the accompanying nerves. 

In addition to the symptoms resulting from thrombosis of the vessels 
which have been outlined above, the vasospastic contraction of botli the 
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diseased vessels and of the normal collateral vessels damages the remaining 
circulation. This observation is of prime importance in the treatment of 
the disease. Oldema of the lower extremities may complicate the clinical 
picture. X-rays of the peripheral arteries arc usually negative, but in cases 
of doubt one can affirm the arterial occlusion by means of arteriographj* 
{Fig. 384). This procedure is one of academic interest rather than of clinical 
importance, as palpation of the 


vessels readily determines the 
presence or absence of pulsation. 

Part of the impaired blood 
circulation, as has been noted 
above, is due to vasoconstriction 
of the arteries and arterioles. 
This must be eliminated and give 
place to vasodilatation in order 
to determine to what degree the 
interruption of vasoconstrictor 
impulses will result in a perman- 
ently improved circulation {Fig. 
385). This can be done by the 
intravenous injection of non- 
specific foreign protein in the 
form of triple tj^ihoid vaccine, 
as a result of which, during the 
fever reaction, all the arteries 
which are not occluded by throm- 
bosis are opened to their maxi- 
mum extent. Spinal anaesthesia 
produces the same effect, but is 
not usually employed for this 
purpose. The improvement in 
the circulation from the increased 
blood-flow can be measured bj' 
determining the difference in the 
skin temperature before and after 
injection of typhoid vaccine, the 



initial dose of which is usually 
35 million. These values are 
formulated b}’ Brown in the so- 


Fig, 384. — .Arteriogram of hand ; showing absence 
of filling in many of the difrital arteries and increased 
collateral circulation along the ulnar side of the hand. 


called vasomotor index. This is 


of great value in prognosticating the benefits that can be expected to result 
from sympathetic neurectomy. The index is obtained as follows : The skin 
temperature of the extremity and the body temperature of the patient are 
determined by the constant room temperature ; following the injection of 
vaccine, an increase of the skin temperature and of the mouth temperature 
occurs. The temperature changes of the separate digits of all the extremities 
arc measured by the thermocouple. Hourly readings are made until the 
maximal rise of fever has been obtained. The difference between the reading 
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of the skin and mouth temperature gives the indication for the existence of 
vasoconstriction. Thus the rise of the mouth temperature maj’^ be 2° C. ; the 
rise of skin temperature in one digit may be 8° C. ; the difference is 6, and this, 
divided by the rise in mouth temperature (2), gives a reading of 8 — tlie vaso- 
motor index. The range of increased skin temperature of the e.xtremity alone, 
e.g., from 25° C. to 35° C., indicates the amount of heat elimination resulting 
from vasodilatation, or, in other rvords, the increase in the peripheral circulation. 

In cases of arteriosclerosis little change in the peripheral skin temperature 
can be demonstrated. This is also true of those eases of thrombo-angiitis 



"Pia. 385. — Colour changes in the feet in a case of thrombo-angiitis obliterans before 
and after sympathectomy. 


obliterans in which most of the vessels are occluded as a result of organic 
changes ; but in those cases in Avhich the impaired circulation is in some 
measure caused by spasm of the collateral arteries the peripheral temperature 
will increase considerably. It may be mentioned that there are certain 
contra-indications for the administration of typhoid A'accine. These are: (1) 
Active tuberculosis ; (2) Advanced arteriosclerosis, on account of the possible 
danger of producing myocardial thrombosis (P. S. Hench). For this reason 
vaccine is seldom given to patients who are more than 50 years of age. 

TREATMENT. 

Treatment of this condition depends on the stage and se^'crity of the 
disease. Patients who show only the symptoms of claudication should be 
treated b}' a medical regime. This includes limitation of exercise, protection 
from trauma and cold, contrast baths, the so-called Buerger exercises (the 
foot elevated for one minute to 90°, held dependent for one minute, and then 
raised to the horizontal level for one minute). Dry heat is also of ■value. 
When the disease is progressive, rest in bed is essential together with the other 
forms of treatment. Vasodilatation produced by artificial fever niay be used 
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to give temporary relief. Intravenous injeetion of triple tj-phoid vaccine, 
as used for the cutaneous temperature test, first of 25 million, then increasing 
the dose by 25 million twice a week, produees a moderate fever reaction which 
is accompanied by vasodilatation, and is the method that is most commonly 
used. Other ways of obtaining a temporary vasodilatation are intramuscular 
injections of sulphur, and acetylcholine. These are less effective than the 
injection of tj^phoid vaccine. Prompt but short-lasting vasodilatation can be 
obtained by gning alcohol by mouth. The results obtained by the injection 
of tissue extracts are still uncertain. Insulin-free pancreatic extracts are said 
to cause some vasodilatation, but experiments at the ^layo Clinic have shown 
that, if present at all, this reaction is only slight and evanescent. However, 
these extracts seem to have some beneficial influence on the disabling sjTnp- 
toms of claudication. 

Patients in whom no pulsations of the peripheral vessels can be felt should 
be warned not to undergo any surgical operation, however trivial, on the ex- 
tremities because superficial infections and small wounds — for example, in an 
operation for ingrowing toenail — heal very slowly on account of the inadequate 
blood-supply and may cause gangrene which finally necessitates amputation. 

The results of medical treatment are far from ideal, though the number 
of amputations which have to be performed for this disease has been reduced 
from 25 per cent in untreated cases to ll per cent in cases which have received 
adequate medical treatment, and to 5 per cent in those who have had sjTn- 
pathetic neurectomy performed in addition. 

The beneficial effects of operation are due to the elimination of vaso- 
constrictor impulses to the peripheral vessels. This is accomplished by resec- 
tion of the lumbar sj-mpathetic ganglia with the intervening trunks when 
the lower extremities are involved. The second lumbar ganglion is usually 
the last ganglion to receive preganglionic fibres, the white rami communicantes, 
but in order to eliminate the possibility of rami reaching the sympathetic 
trunk at a lower level and convejTng vasoconstrictor impulses, the third and 
fourth lumbar ganglia are always resected in addition. Access is obtained 
by a mid-line abdominal incision and incisions in the posterior peritoneum on 
each side. The details of the surgical technique need not be described more 
fully here. 386, 387.) 

In order to obtain a complete vasodilatation of the upper extremities, 
bilateral resection of the cervico-thoracic ganglia with the intervening trunk 
is performed. The posterior mid-line approach is used, with resection of a 
portion of the first rib and the transverse process of the first thoracic vertebra 
on each side. The inferior cervical and first thoracic ganglia with the upper 
portion of the thoracic trunk are removed. Usually the second thoracic 
ganglion can be removed through the same approach ; all the ascending 
rami to the first thoracic and eighth cerv'ical ner\'es should be di^dded 
{Figs. 388-390). The neurosurgeons at the ilayo Clinic believe this operation 
to be more thorough than the antero-superior approach, as the latter renders 
more difficult the removal of all the rami communicantes arising from the 
first and second thoracic ganglia. 

As the sweat glands and sebaceous glands are inneiwated by fibres which 
arc intermingled with the sympathetic vasoconstrictor ner\-es, the skin of 
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Fio. 1^80. — Tho incision in the 
lower loft posterior portion of the 
poritonouni, permitting elevation and 
retraction of tho sigmoid and descend* 
ing colon medially. 


Fio. 387. — Exposure and resec- 
tion of the left lumbar sympathetic 
trunk, with the second, third, and 
fourth lumbar ganglia. 
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the extremity after the operation becomes quite dry. Complete absence of 
sweating indicates that the operation has been complete ; if present, the 
operation has been incomplete. In order to determine this point, the patient 
is placed in an electric ‘baker’, and strips of cobalt-blue paper are placed 
on the skin. In areas where there is sweating the colour of the paper changes 
to pink. Although post-ganglionic fibres to the hypogastric plexus are cut 
in the lumbar sympathectomy operation, sphincter disturbances never occur. 
Cervico-thoracic S 3 TOpathectomy produces a Homer’s sjmdrome, which, 
however, is hardh' noticeable, and causes no disfigurement when a bilateral 
operation has been performed. It is interesting to observe that following a 
complete sj^mpathetic neurectomj’' the extremities become warm, but no 
redness of the skin occurs. This 
indicates a dilatation of the arteries 
and arterioles, but not of the capil- 
laries. This observation is con- 
firmed by the fact that under the 
capillar}' microscope the capillaries 
are not dilated, but that the rate 
of the blood-flow is increased. 

Selection of Cases. — The indica- 
tions for the operation of sj'mpa- 
thetic neurectomj' are : (1) In those 
cases in which the vasomotor index 
is sufficiently high, or in which there 
is an adequate range of increased 
temperature in the extremities 
following the administration of 
t\q)hoid vaccine. (2) In progressive 
cases in which unsatisfactor}' results 
are obtained bj’ medical treatment. 

The contra-indications ma\' be sum- 
marized brief!}' as follows : (1) The 
presence of acute fulminating ulcer- 
ation. (2) PrOHressive jranErrenc. „ dorsal mid-line incision with 

, ° -in rcHection of the common aponeurotic tendon of 

(o) LiOW vasomotor index, as ob- the trapezius, rhomboids, and serratiis posterior 
tained by the skin temperature resection of the spinous processes. 

tests. Brown states that unless the 

rise of temperature in the skin is at least twice as great as the rise in mouth 
temperature, operation is contra-indicated. In this connection ilavo and 
Adson also state, “ It is obvious that vasodilatation cannot be produced in an 
arterio-sclerotic or occluded artery and that surgical inten'ention is useless 
unless there is positive evidence of vasospasm in the remaining non-oceluded 
arteries ”. (-1) General contra-indications such as debility, cachexia, etc. 

It is impossible to give more definite rules regarding the advisabilitv of 
operation, as each offers an individual problem. It is well to hospitalize the 
patient a few weeks before operation in order to tr}' to improve his circulation 
by a medical regime. Patients who present themselves with acute lesions, 
such as ulcers or gangrene, are not operated on until healing of the ulcer begins. 
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and in gangrenous digits until the line of demarcation betu-een healthy and 
diseased tissue appears. 

When sympathetic neurectomy is held to be contra-indicated amputation 
may have to be resorted to in certain cases. The most frequent indications 
for amputation are : (1) Progressive gangrene ; (2) Uncontrollable pain in 
the presence of extensive occlusion of vessels •which do not respond to vaso- 
dilating agents. It is often difficult to decide at Avhat level to amputate. 
Occasionally an amputation of a toe or finger for a small area of superficial 
gangrene is successful, but usually a high amputation is indicated. If the 
popliteal artery is felt on examination to pulsate, amputation below the knee 
may be tried, but even then, in many cases, re-amputation above the knee 



Fig. 389. — Exposure of first rib and trans- 
verse process of the first thoracic vertebra 
preliminarj" to resection. 



Fig. 390. — Resection of the lower cervical 
and first thoracic sympathetic ganglia w’ith the 
trunk, and of rami extending from the second 
or third thoracic ganglia to the first thoracic 
and eighth cervical nerves. 


will be necessary as the result of poor healing. Occasionally the amputation 
is complicated by gas-gangrene infeetion, which, however, is usually fairly 
benign. 

Results. — A recent review of 100 consecutive cases of thrombo-angiitis 
obliterans showed that bilateral lumbar sympathetic ganglionectomy^ was 
done 89 times and cervico-thoracic sympathetic ganglionectomy 15 times. 
Four patients were operated on for the disease affecting both upper and lower 
extremities, which accounts for the 104 operations. There were 96 men and 
4 women ; the average age on admission "was 35 years. Eighty-seven patients 
■\vere markedly improved, with relief of pain and claudication assessed at an 
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average of 80 per cent, and improvement in the healing of ulcerating lesions 
of the skin. In the absenee of advanced trophic lesions sympathectomy 
checked the progress of the disease in the opposite extremity in everj' case. 


RAYNAUD'S DISEASE. 

The main features of Raynaud's disease are so familiar that only a brief 
recapitulation is necessarv. The disease should be differentiated from organic 
diseases of blood-vessels, for no organic changes in the vessels can be detected. 
There is, however, some vasomotor disturbance. Brown calls the condition 
a vasomotor neurosis of a spastic tj'jre. As a result of this disturbance, there 
are phases of symmetrical colour changes of the skin of the extremities, and 
sometimes of the nose and ears, associated with more or less severe pain. The 
arterial pulsations are present. 

The disease is seen almost exclusively (about 80 per cent) in women, 
usually of the asthenic nervous t^’pe, and of a comparatively young age (aver- 
age 31 years). The attacks are mostly precipitated by cold and exposure, 
resulting in contraction of the small arterioles, capillaries, and venules. When 
the skin in the acute phase is observed under the capillar}' microscope, only 
a small number of partially filled capillaries are seen. After a few moments, 
marked cyanosis of the extremities occurs. The stage of cyanosis is due to 
partial relaxation of the venules with a back-flow of blood in the capillary loops. 
During the last stage of the attack, increase of the temperature occurs spon- 
taneously as a result of increased circulation following the opening of the 
capillaries, and the colour of the skin changes to red. All stages are seen 
between the almost normal response of the vessels to vasoconstrictor impulses 
induced by exposure to cold and the more severe attacks which follow only 
slight temperature changes, and in which there may be such compheations 
as oedema of the extremities, trophic acral changes, dry ulcers, scleroderma, 
and occasionally gangrene. 

The cause of the disease is unknown, but it is believed that the condition 
is of central origin in which there is an abnormal response on the part of the 
vasomotor centre, and that the local changes in the extremities are mediated 
through the vasomotor fibres. Krogh and Lends, on the other hand, hold 
that the phenomena are due to a local cause associated with an abnormality 
digital arteries and arterioles, resulting in defective circulation. 


TREATMENT. 

The treatment of Raynaud's disease is dependent on the severity of the 
symptoms. In mild cases good results are obtained by eliminating the 
predisposing factors, e.g., by wearing warmer clothing and living in a 
warm, dry climate ; but not all cases can be helped by these measures, and 
the severity of the symptoms together with the degree of disabilitv may 
justify an operation. Cases have been reported in which temporary' improve- 
ment was seen following the injection of typhoid vaccine. 

The surgical treatment is essentially the same as that alreadv described 
for thrombo-angiitis obliterans. As Raj-naud's disease attacks the upper 
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extremities more frequenth’ than the lower, it follows that eervieo-thoraeic 
sympathetic ganglionectomy and trunk resection is the usual operation. In 
a series of 54 cases, it was employed 39 times, while lumbar sympathetic 
ganglionectomj’^ was employed 15 times. In the former group the average 
relief of pain and of colour changes in uncomplicated cases was 85 per cent, 
and in the latter group 100 per cent. 

The incomplete results which are sometimes seen following operation on 
the upper extremities are ajoparently due to failure to resect all the vasomotor 
fibres. The more complete operation, as now advocated and practised, by 
including the second thoracic ganglion, the cervico-thoracic trunk, and all 
the rami going to the eighth cervical and to the first and second thoracic nerves, 
obviates the previous criticism and enhances the prognosis. 



Fig. 391. — Colo\ir changes in the hands in a case of Raynaud’s disease before and after 

sjTTipathectomy. 

Therefore it can be said confidently that as a result of sympathetic 
neurectomy in Raynaud’s disease the jiain is relieved, abnormal colour 
reactions disappear, the skin of the extremities becomes pink in colour, dry, 
and warm, with a sustained increase in surface temperature. As Adson and 
Brown have stated, “ The striking, maintained, and unequivocal therapeutic 
effects of lumbar and dorsal S 3 "mpathetic ganglionectomy in Raynaud’s dis- 
ease seem to warrant the belief that surgical control in this disease is an 
accomplished fact.” {Fig. 391.) 

CASE REPORTS. 

The following two cases are of interest in that thej' represent flic 
extremes of the age-incidence group and were admitted consecutively at 
the clinic. The first was a woman, aged 52, and the second a girl, aged 11. 
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Both these patients had a bilateral cer\'ico-thoracic s\Tnpathetic ganglion- 
eetomj' performed, and the girl had in addition a bilateral lumbar sympathetic 
ganglioneetomy. 

Case 1. — iNIrs. J. J., aged 52, was admitted to the clinic on Dec. 0, 10.32. Her 
chief eomplaint was “ numbness of the fingers and nervousness ”. She stated that 
she had suffered from many ner\-ous breakdowns and gave way to frequent spells 
of crying. This ner\-ous instability was made worse six years ago by the death 
of her husband, by her daughter’s going blind, and by her mother's becoming insane. 
It was stiU further intensified by worrj-ing over her present condition. Her present 
emotional stress amounted almost to an anxiety neurosis. Having become engrossed 
in the periodic attacks of numbness and colour changes that affected her fingers 
and toes, she related that she had spent much time in public libraries reading all 
the medieal literature available, and that she had finally made her ovm diagnosis 
of Raynaud's disease. She then consulted forty-three doetors. They all stressed 
the ner\'ous element in her condition and advised no active treatment. She 
remained unsatisfied, and, fortified by the comforting reports she had read of 
suecessful .surgical treatment in other cases, she presented herself at the clinic with 
the firm intention of undergoing operation. 

She had had numerous operations in the past : appendieectomy followed by 
peritonitis in 1910 and subsequently right salpingo-oophorectomy. complicated bj' 
intestinal obstruction ; drainage of a kidney abscess ; tonsillectomy ; and left 
femoral perivascular sjunpathectomy ten months ago. Tliis last operation gave her 
no relief. 

Ox Ex.vjiin.\.tiox. — The patient was an obese (weight 188 lb.), well-developed 
elderly woman. Inquirj’ revealed that numbne.ss and changes in colour in her 
fingers were first noticed sixteen years ago. Tliese changes were brought on by 
cold and damp, and went through two phases, red and white. Several years later 
the toes were similarly involved. There was no pain at first. For the last three 
years the changes occurred in spasms which became progressively severe : in the 
fingers they were accompanied by pain, whereas in the toes there was numbness 
only. There was no constant stimulus, but the spasms were initiated by using the 
fingers as in sewing, particularly in damp weather and when exposed to the cold. 
The painful spasms in the fingers, according to the patient, formed a major disability, 
and she repeated her assertion many times that she would not rest until operation 
was performed. The numbness in her toes was unpleasant but not a disability. 
There were no trophic changes, ulceration, scleroderma, or arthritis. 

The physical examination was othcn%ise negative, except for varicose veins 
in the right leg and slight loss of all types of sensation in the tips of the fingers and 
toes. Fundus examination showed a slight degree of sclerosis of the retinal arteries 
with structurally full discs ; the eyes were othenvise negative. Urinalysis was 
negative except for .slight albuminuria. Haimatologj' : erythrocj-tes 4-54 million, 
Icucocjdes 6900, ha;moglobin 97 per cent, blood-sugar 105 mgrm., B.P. 128/90, 
pulse 80. Basal metabolie rate ~ 2. Flocculation tests were negative for sj'philis. 
X-rays of the ehest, spine, and extremities were negative. More detailed examina- 
tion of the extremities showed that there was a two-phase colour reaction invoR-ing 
the fingers and toes. On elevation there was pallor associated with numbness, and 
on dependency there was rubor associated with tingling. The arterial pulsations 
were all normal, and there was no clinical e\’idence of organic obs-truction or 
arteriosclerosis. ^ 

The eutancous temperature tests and vasomotor studies were not completed 
in this case owing to the emotional dis-tress that they produced. The consultant's 
note states, " Patient gets too emotionally upset to conclude any satisfacton.- studies 
regarding vasospasm of the hands. She says there has been no change since the 
tissue-extract was given ; she says the hands feel as if they would change in eolour 
if she went out. but this upsets her for the whole day and makes her so ner\-ous, 
and gives her so much pain, that she cries even thinking about it. Therefore I 
^^■ould suggest discontinuing all studies meantime." 
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Operation was then advised because : (1) the condition was progressive but 
uncomplicated, (2) the pain during the spasms was intolerable, (3) the result should 
be good. The patient’s age and emotional instability, in which the main factors 
were environmental, were not considered of themselves to be any contra-indication. 

Operation. — On Dec. 15, 1932, Dr. Adson performed a bilateral cervico- 
thoracic sympathetic ganglionectomy and trunk resection under ether anicsthesia. 
The surgical card reads : “ Approach through a mid-line dorsal incision. The 
common tendon of the trapezius, rhomboids, and the serratus posterior was elevated 
and subsequently closed after removal of the spinous processes of the first and 
second dorsal vertebric. Entrance made through the first rib on each side. The 
ganglia were all about the usual size. The lower cervical ganglion on the left side 
presented a very beautiful stellate arrangement and communicated with the first 
thoracic by a broad trunk. The operation was comparatively easy, and there was 
no loss of blood. Prognosis should be good. Mortality less than 0-5 per cent ”. 



Fig. 392 . — Case 1. The ■wound post-operatively, showing the extent of the incision. 


Subsequent Progress. — Convalescence was satisfactory and the wound healed 
by primarjf intention {Fig. 392). The patient complained of indefinite pains in her 
joints and a little pain in the region of the right antecubital fossa. Twenty-five 
days after operation a sweating test showed that resection of sympathetic fibres 
had been complete. In this case there was no sweating from the shoulders to the 
finger-tips ; elsewhere over the body sweating was profuse. There was a good 
gain in surface temperature as studied under normal room-temperature conditions. 
There were no colour changes in the hands when immersed in cold water. At the 
time of her dismissal on Jan. 11, 19.33. the hands were dry and warm and it was 
clear that the circulation had been greatly improved. , , i 

On Jan. 19, her home doctor stated in a letter : " I was very glad ^ see lier 
again and am much impressed by the good results of the operation . On i ’ 
18, the patient VTote as follows,' " My back is doing nicely though it tires easily. 
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Tile circulation in my hands is practically very good. ... I truly believe my whole 
nen’ous system has undergone a change. The tension has gone and I seem to he 
calm, cool and collected. . . . You know how happy I am.” 

Case 2. — L. jM.. a female, aged 11, was admitted to the clinic on .Ian. 20. 19.30. 
She complained of " all her fingers and toes turning dark blue every time they 
become the least bit cold ”. Her family history was negative, although her mother 
was said to be ” very nervous ”. Tlic patient had tonsillectomy performed three 
years ago ; there were no other previous diseases or injuries. 

Ok Exaiiixatiox. — She was a well-developed but rather thin little girl (weight 
80 lb.), timid and shy on examination, but essentially of a rather unemotional and 
stolid tj-pe. 

Her sj-mptoms began about one year previously. At that time she had attacks 
of cyanosis and numbness of the fingers and toes, induced by exposure to cold. One 
month previous to admission she had noticed a small ulcer at the tip of her right 
index finger. The sj-mptoms were practically absent during this last summer, but 
with the coming of autumn they re-appeared, and during this winter became much 
worse than ever before. She wore hear'y gloves, but even then the fingers became 
very blue and cold ; they also hecame swollen. There was no pain or tingling 
associated ■with the attacks, but a sensation of numbness. She complained of her 
fingers more than her toes. Her physical examination was essentially negative. 
There was some dental caries and a slight enlargement of the cervical glands. 
Urinalysis was negative. HasmatologA* : ervthroej'tes 4-29 million, leucoev'tes 
0900, sedimentation index 2-3, B.P. i20/60. pulse 72. Flocculation tests were 
negative. Eye examination was negative except for mild structural blurring of each 
disc. The X-raj' examination of the chest, hands, and feet was negative. Tlie 
central ner\’ous system was negative. 

The fingers and toes were blue and cold. The index and middle fingers of the 
right hand were swollen. The ulcer on the tip of the index finger was close under 
the nail ; it measured about 7 mm. in diameter and was surrounded by concentric 
layers of thin desquamated skin. There was beginning desquamation at the tip of 
the middle finger but no actual ulceration. The cold test was negative for h\-per- 
tension or for a pre-hj*pertension state. 

On Jan. 26, 1933, the vasomotor test resulted as follows (the readings in 
Centigrade) : — 

ixiTiAL juxoint Easge of Eise k 


Digit 

Tejipepature 

Teiipekatirf. 

TDEPFEATTP.E 

llorxfi Temperature 

ISDEX 

Right 2 F. 

25o" 

32-8 

7-3- 


5-fj 

Left 2 F. 

2-0“ 

.34-7 

7-7“ 

— 

6-0 

Right 1 T. 

24-l‘= 

.3.50 = 

11-5“ 

— 

9-4 

Left 1 T. 

240“ 

.30-5 

12-5“ 

— 

10-3 


Conclusion : " Good vasodilation ; adequate for operation.” 

Thus a diagnosis was made of RaxTiaud's disease involving both upper and 
lower extremities, Axitli secondary^ thrombosis and occlusion of the digital arteries, 
especially that of the right index finger. 

Fiest OpeRiVTiox. — On Jan. 31, 1933, Dr. Adson performed a bilateral cerxico- 
thoracic sympathetic ganglionectomy and trunk resection under ether ansesthesia. 
-Approach xvas made by the usual method xvith resection of a portion of the firsT 
rib on each side. The ganglia were normal in size and distribution. 

Course. — The patient’s convalescence following this operation xvas entirely 
unex’entful. .A.fter the vasodilating effects of the anesthetic had xvom off and could 
be discounted the hands remained persistently xrarm, dry, and pink. The small 
trophic lesions on the tips of the middle and index fingers of the right hand began 
to heal immediately. There xvas a definite Horner's syndrome on each side. On 
March 8, thirty-seven days after operation, a sweating test shoxved that a complete 
operation had been performed, xvith interruption of all the x-asomotor fibres to all 
the sweat glands of the upper extremities (Ffg. 393). 
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Second Operation. — On Feb. 20, twenty-one da3’s after tlie previous operation, 
the patient had eonvaleseed sufficientlj’- well to permit of the seeond operation for 
the relief of the disease affeeting the lower extremities. Consequently a bilateral 
lumbar sympathetie ganglionectomj' and trunk resection was carried out under 
ether anajsthesia by Dr. Adson. The usual transperitoneal approach was used, 

with incisions lateral to the cfecum and to the pelvie 
colon in turn. The abdominal and pelvic viscera were 
normal. The ganglia were easily exposed, and the 
second, third, and fourth with the intervening trunk 
were removed on each side. They were of the usual 
size, shape, and distribution. The wound was closed 
in the usual manner. 

Subsequent Progress. — Follo^ving the second 
operation the patient’s convalescence was again with- 
out incident. The feet and toes became warm and 
dry and “ very comfortable ”. There were no sym- 
ptoms or changes in the normal function of the bladder 
and bowel. On March 7, fifteen days later, the skin 
temperature of the hands and feet under normal room 
conditions was determined bj’ hourly readings for six 
hours. The results were as follows : — 

Right foot . . . . 32-0'’ C. (aver.) 

Left foot . . . . 32-4‘’ C. ( „ ) 

Right hand (dorsum) . . SIS” C. ( „ ) 

Left hand (dorsum) . . 32-8° C. ( „ ) 

This test showed that an average high level of 

surface temperature was maintained, and indicated 
that a definite and persistent increase in the peripheral 
circulation had been accomplished. 

On March 11, nineteen days after the second oper- 
ation, the patient was allowed to return home. The 
post-operative convalescence record, in summing up 
Fio. 39'!.— Case 2. Diagram stated, “ There was a striking improvement in the 
illustrating the result of operation condition of the hands and the feet. They were 

absenletf s‘'4ahnSdroatUby "'a™ ^ry, and all her symptoms were entirely 
the non-shaded areas. reueved. 

This communication is a brief outline of the views held and the treat- 
ment employed at the Mayo Clinic in regard to certain vascular diseases which 
I have had a special opportunity of studying during the tenure of a Rocke- 
feller Travelling Fellowship. While it is realized that many aspects of these 
diseases are familiar to those who are engaged in work in this field elsewhere, 
it seemed that the above descriptions might be of interest to others who are 
not engaged in a special study of the subject. 

jMv thanks are due in particular to Dr. A. W. Adson, for whom I had the 
privilege of acting as First Assistant, for his permission to make full use of 
his personal statements and publications. 
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THE SELENIDE TREATMENT OF CANCER. 

By a. T. TODD, 

ASS1STA^;T THYSICIA^, BRISTOL ROYAL INFIRM.VRY. 


I coMiiEXCED active research on the treatment of cancer about 1926 ; at 
that time treatment by what was called ‘colloidal lead’ was much to the fore. 
As I did not wish simply to repeat the work of others, I decided to try to 
combine the possible action of lead with that of selenium. Selenium was 
first used on a scientific basis by von Wassermann.^ and on one occasion the 
results were promising. It appeared possible that the combination of two 
agents might be more effective than either singly. Therefore I had lead 
selenide made in colloidal form, and after careful toxicity experiments on 
animals, employed it in cases of guaranteed inoperable cancer. 

This selenide, called ‘DlS’, has been on the market for five years. ^ly 
results from its use were good, all things considered. Of the cases treated, 
10 per cent can be claimed as four-year cures. About 50 per cent of the 
cases showed marked prolongation of life, with comfort as a rule. Its analgesic 
effect is often marked, giving relief when morphine and other analgesics fail. 
But this system of treatment was slow and required much care on the part 
of the practitioner and much co-operation from the patient ; in addition, 
as in all chronic diseases, it requires that the practitioner shall convey his 
real, or assumed, belief in the efficacy of the treatment. Care in dosage is 
essential : too small dosage gives no result ; too large dosage hastens the 
grou-th of the neoplasm. I still maintain that this system'* should be 
employed as a routine for a year after presumed complete operation ; in view 
of my results it appears highly probable that a reduction in the number of 
recurrences would follow. But from now onwards the colloid R.A.S. should 
be substituted for the old DiS. 

Certain of my cases failed to benefit from this selenide, completely or in 
part. I determined, therefore, to trj' if its action could be augmented bv 
concurrent radiation from X rays and radium. The cases were treated 
cautiously and never received more than half the total dosage which would 
have been given to a case treated exclusively with radiation. The result was 
disappointing at first sight, and certainly surprising ; on applying radiation 
in the usual dosage to eases impregnated with lead selenide there always 
followed a striking and rapid intensification of the groudh of the neoplasm : 
eases which had been stationarA,' for months would die within a few weeks of 
acute cancerous invasion. This happened in twelve consecutive cases. Con- 
current radiation rvas stopped in man and repeated on mice with implanted 
Twort carcinoma, rvith the same result — radiation on a mouse impregnated 
witli lead selenide caused intensification of the rate of growth of the 
imjfiant.- 
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The significance of this finding was not grasped at first, for a good deal 
of experimental work was necessarj\ It was found that massive dosage of 
D4S — that is, the largest doses tolerable by man or animal — gave the same 
response, a marked and prompt acceleration of neoplastic growtli. Possible 
explanations were : (1) That radiation had in some way intensified the actioi\ 
of the colloid and so converted a small into a large dose : from the work of 
others and ourselves- this result must be due to the selenium, for radiation 
after lead colloids free from selenium does not give this result. Or (2) That 
the presence of the selenide had converted a relati^■ely small into a relatir-ely 
large dose of radiation ; for mj’^ experienee is that, with the exeeption of 
a few t 3 "pes of specialty sensitive grorvths, intensive radiation also has a 
stimulating action on neoplastic growth. 

The second of these hypotheses appeared to be the more attraetir’e. and 
steps Avere taken to make another selenium eolloid which rvould be more 
amenable to combined colloid-i-adiation therapr-. We found that bj’^ reducing 
selenium dioxide in the presenee of mj^ sulphur eolloid, selenium rvas taken 
up and a double colloid of sulphur and selenium resulted. We call this nerv 
colloid ‘SSe’, and it will he liberated for general use on publication of this 
article. 

To appear to digress for a Avhile. It maj’^ be asked : Whj^ so much talk 
about colloids ? To my mind the disease eancer is closely related to the 
granulomata, the connecting link being lymphadenoma. Partial proof has 
been afforded recently that the latter disease is due to a virus. I had become 
convinced long before this that cancer Avas an infectiA^e disease and probably 
due to growth stimulation from the presence of a Adrus. I admit that final 
proof is not yet attained, but if the eA'idence is AA-eighed Avithout bias, there 
is little case for any other conception. Space does not permit me to go into 
this question more fully. I considered, then, that cancer Avas an infectiA'e 
disease and that a defence mechanism of mesoblastic tissues AA'as present, 
but that this defence alAA'ays failed. This tissue I called ‘junction tissue’, 
and I gaA'e some proof that chronicity and radio-sensitivitj’^ of a cancer AA’cre. 
as a rule, proportional to the amount of this junction tissue.® It consists of 
fibroblasts. Ij^mphocytes, plasma cells, eosinoirhils, basophils, and macrophage 
cells. From our knoAvledge of defence mechanisms in other diseases avc 
should regard the macrophages as the kej'' cells, as they appear to goA'ern 
the function of the others. These macrophages can only be influenced by 
colloids ; they engulf any electro-negative colloidal particle. If the particle 
is incapable of being broken doAA'n bj”^ the enzA^mes of the macrophage, it is 
simpty stored or passed aAA’ay into the tymph channels. But if the particle 
can be chemicallj^ altered bj^ the cell enz3mres, there are scA'cral possibilities : 
some innocuous compound ma 3 ’’ result ; a substance poisonous to the cell 
Avhich has produced it ma3^ be formed ; a compound Avhich stimulates the 
metabolism of the cell ma 3 ' result. Thus a colloid is essential, and intra- 
A'enous administration aaIII be necessar3' for certain access to the macrophage 
S3^steni. 

In brief, then, cancer is regarded as an infeetiA'c disease AA'ith a clcienec 
mechanism ; a S3'stem of treatment AA’hich should increase this defence A^as 
attempted ; if stimulation of the defence then became adequate, the grov 1 1 
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of the neoplasm should be inhibited. That is, the aetion of the treatment 
in eancer, as in the other chronic diseases, should be in assisting the process 
of natural cure, for direct action, to try to poison the disease tissue itself, has 
completely failed. 

This hypothesis demands proof, and we can give a certain amount. 
Radiation alone increases the amount of junction tissue, macrophage included, 
if correct dosage is employed. Lead selenide alone, and lead selenide after 
radiation, give the same result, and with increase of junction tissue there is 
atrophy of the neoplastic tissue. But radiation of the same dosage after 
treatment with lead selenide caused a poverty of junction tissue, usually 
disappearance of macrophages, and an increased rate of growth of the 
implant.^ 

The newer method of treatment eonsists of radiation plus intravenous 
injection of selenium colloids. Have we any sort of proof that radiation can 
act upon and alter the selenium particle ? There is a good deal of proof 
existent. The alteration in the conductivity of selenium from radiation of 
light rays is the basis of the aetion of the selenium cell, which is widely used 
in j^sound films, burglar-traps, some tradic signals, and television. It was 
known that X rays and gamma rays also produced a change ; tlris change 
is called ‘ionization’ by the physicists, and for this reason I have called the 
new method the ‘ionization method’. I do not specifically claim that such 
ionization is the cause of the results obtained, but that it may be the cause. 
I do claim that some change follows the application of deep X and gamma 
rays to a tissue impregnated with this new selenium colloid, and we have 
collected a certain amount of proof. 

1. Pliiisical. — Radiation by sunlight flocculates the colloid and the 
selenium migrates towards the radiation. On pure selenium, the selenium 
bridge, we find that X rays produce a rapid increase of conducti%ity ; heat 
rays have the opposite effect, but less rapid. Radium rays slowly and steadily 
increase conductivity up to twenty-four hours, the time-limit of our experi- 
ments. We have also tested the effect of the shorter Hertzian waves, those 
with a wave-length of about 4 metres. Here I should like to thank Marconi 
Company Ltd. for their generosity in lending us the necessarv^ apparatus. 
On tuning the external circuit we find a sharp increase of conductivitv for 
a short period, then a steady diminution — the latter being due to the heat 
effect, but tuning and detuning still show smartly. A selenium colloid was 
prepared as free from electrohi;es as possible ; this has also been tested against 
the same tv-pes of radiation ; X rays, radium rays, and Hertzian rays all 
show a diminution of conductivity. This contradiction is only apparent, 
for the current is carried by the electrolytes and not the coUoidal particles ; 
the latter are ionized, however, and then adsorb electrolyte and thus diminish 
conductivity. The selenium colloid which we use does not show this effect, 
for there is so much available electroh-te that any ionization effect is masked 
in vitro. A sulphur and a tellurium colloid do not give these results. 

2. Biological . — The evidence on mice has been noted ; radium radiation 
after impregnation with lead selenide sol regularly produced acceleration 
of neoplastic grov\-th and atrophy of junction tissue. A long series of experi- 
ments on radio-sensitive protozoa has been carried out. To cultures of the 
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protozoa various colloids were added and the result of radium radiation 
observed. In the presenee of suitable amounts of selenium sols, radiation 
steadily increased the death-rate as compared M'ith non-radiated cultures. 
Sulphur sols had the opposite aetion. A tellurium sol had no effeet. 

3. Clinical. — The clinieal proof is, in the main, the suecess or otherwise 
of the system of treatment, and I think the results will speak for that. 
Patients are only accepted into my elinic after they have been given up by 
surgeon, radiologist, and radium offieer. Most of them have already been 
treated by their methods before I take them, and treatment has, of eourse, 
failed. All the cases are advanced, and fully a fifth ean be regarded as mori- 
bund. It is quite often found that a patient has died before a bed has become 
available, although cancer cases are given priority. I think it will be eonceded 
that a high rate of two- to four-year eures is not to be expected in such 
material. Until quite recently no selection of cases has been made ; if there 
was room for the patient, then the patient was taken. 

That an action on the patient does follow the application of X-radiation 
will quickly become apparent to those who follow the system. After an 
intravenous injection of SSe there may be some trivial and evanescent effects 
such as cough or a short rigor ; then, three to twelve hours later, true focal 
reaction sets in. This consists of intensification of the symptoms produced 
by the neoplasm, and, when superficial, it is frequently seen that congestion 
and some oedema have appeared around the growth. This focal reaction 
passes off in a longer or shorter time, and then there is usually freedom from 
pain and general euphoria. Two days later, this time to allow effective 
storage by the macrophage system, and to be well over the reaction produced 
by the colloid, the dose of deep X rays is applied. If the dose is adequate, 
focal reaction appears again, but with a much shorter latent period. If a 
non-selenium colloid is administered, there is no focal reaction and the same 
dose of X rays produces no result. This has been done on many occasions, 
in order to exclude any factor of suggestion. The same dose of X rays at a 
12- to 16-day interval after colloid injection also produces no result. This 
finding was not expected ; it is simply what has been found. As the only 
change in selenium on radiation is ionization, I call the method the ‘ionization 
method’. Mr. C. Joll, in his recent Long Fox Lecture, criticized my system 
on account of this name ; he stated that certain physicists had assured him 
that the amount of ionization reproduced from the dosages I use would he 
inadequate ; I think they meant ‘ inadequate to kill the cancer ’, and there I 
agree, for no attempt is made to kill the cancer directly. I do not think they 
can deny that this trivial ionization might stimulate the macrophage system. 
Proof of ionization in the living subject is quite impossible. 

Later it appeared to be desirable to determine whether a radio-active 
selenium colloid might be effective ; if ionization does occur, then the taking 
up of such a colloid into the macrophage system in the junction tissue should 
allow feeble, but continuous, ionization at the site itself. Radium residues, 
consisting of radium G and traces of the higher breakdown products of dis- 
integration, were converted into colloidal selenides in a manner similar to 
that emploj^ed for D4S. We call this newer colloid ‘R.A.S. ’ It is ver\ 
similar in its appearance and properties to D4S and is quite stable in the 
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absence of oxygen. It is feebly radio-active, but I liave not the facilities 
to measure its exact intensity ; it does slowly blacken a photograpbic plate 
protected by light-proof paper. Its toxicity to man and animals is ver}^ 
similar to that of D4S, but its local action in causing obliterative endo- 
phlebitis is much less marked. It was seldom possible to get more than an 
average of six intravenous injections in mice with D4S, but with R.A.S. 
weekly injections can be made almost indefinitely. The results on the 
slow-growing strain of Twort carcinoma wc propagate are much better 
than those given by D4S ; vith the latter we averaged about 10 per cent of 
regressions, but with R.A.S. we now get a steadj' 25 per cent. 

The parenteral administration of radium salts is highly dangerous ; the 
results, mostly from the United States, show that some fatal disease is almost 
an invariable sequel — osteomalacia, ana;mia, leukaemia, or osteogenetic 
sarcoma. R.A.S. has a very much more feeble radio-activity than any pure 
radium salt, and though it has been employed in man for two years, no ill 
effects have been observed. But as two j'ears is a shorter time than is the 
latent period of the diseases noted, a number of animal experiments have 
been carried out. iMice and rabbits have been injected with as large doses 
as they would tolerate for a time, then observed for six months ; this 
period corresponds to about twenty years man/mousc and seven years for 
man/rabbit. The animals remained well as far as could be seen. They 
were killed and examined histologically after death. No abnormalities were 
found. 

The last new remedy in the system is Fare’s ointment. Ambroise Pare 
treated malignant ulcers by filling the cavitj' with a sheet of lead cut to shape 
and rubbed over with mercurj\ He claimed that it was a useful treatment, 
and he was a very accurate observer. I considered that a much more powerful 
action would be likely from the use of finel}’ powdered lead amalgam 
embodied in an ointment. I think that it is really a useful application for 
malignant ulcers, or threatened ulcers, except those so near the mouth that 
poisoning would be likely : it has an antiseptic action, probably from breaking 
off of mercury salts. Patients are to be warned of its highly poisonous quality 
if taken by the mouth, and are advised to wash thoroughly after applying it. 
Nurses are advised to wear gloves. No case of poisoning has occurred in the 
clinic. I have never employed it alone, so that its potency is uncertain. It 
is manufactured by British Drug Houses Ltd., just as are the two newer 
colloids, SSe and R.A.S. 

I have been criticized for not liberating methods of manufacture wholly 
and fully. There are several reasons why I have not. Firstly the medical 
journals would not welcome a very long purely technical account of the 
methods, and a full description would necessitate a long article. Then these 
selenium colloids require great technical exactitude in manufacture if a non- 
toxic colloid is to result ; trivial impurities, in distilled water, for instance, 
will produce a colloid of high toxicit}-. The firm selected for its high status 
was requested to send a chemist to the Bristol laboratories to be taught the 
method of manufacture ; thus colloids exactly similar to those we use are 
produced. I feel certain that if this precaution had not been taken, firms 
would have produced colloidal preparations of differing properties from those 
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■vve used. Tliej"- would have done so quite unknowingly, but then these 
findings would have been diseredited.* 


THE TECHNIQUE OF THE NEWER METHOD. 

The patient is warned that treatment will be prolonged, extending over 
j'-ears, if the result is favourable ; a weekly attendance will be necessary. If 
he cannot engage to do this, then he is not accepted for treatment. Of late 
the moron type has not been accepted, for co-operation is impossible. Carci- 
noma of the alimentary tract with hepatic metastases is only accepted if the 
primary is capable of removal, for while primary colon requires high dosage, 
hepatic metastasis requires low dosage. Other than this, no selection is 
made, and until recently no selection whatever was made. Every case has 
to be guaranteed untreatable and to be free of diagnostic doubt. 

When surgical removal of a reasonably large part of the mass is regarded 
as a fairly safe procedure, the patient is referred back to the surgeon for what 
we call the ‘toilet operation’ ; this is especially desirable in septic fungations, 
for sepsis causes false reaction and one is impeded in assessing true reactivity. 
Even in non-septic cases removal of as much as possible is desirable on first 
principles, as this leaves less for us to deal with. Such a toilet certainly 
improves results, but, breast cases excepted, it is not often possible. In a 
toilet operation difficult glands are not removed. In cases with rapidly- 
growing carcinoma, such as encephaloid of the breast, or sarcoma, one or 
two weeks of ionization are given before the toilet, with the object of 
getting some inhibition. Occasionally this preliminary has been so successful 
that toilet, or biopsy operation, has had to be put off altogether, as in 
the following case ; — 

Dav. — Sent to me by Professor Rendle Short. There was a large, rapidly 
growing lump springing from the pubis and extending upwards and backwards, 
involving the bladder, judging from the dysuria and frequency. The patient had 
lost much weight and become very weak. X rays showed a shadow less dense than 
bone but apparently containing some strands of ossification or calcification. The 
mass was about the size of a grape fruit. We decided to postpone biopsy until 
grovTli was stopped. On treatment rapid diminution in size took place and any 
interference was considered unjustified. The man has been discharged for two 
years and now is at work as a coal-hewer. 

Next tests of blood and reactivity, purely for research purposes, arc 
made, and then the patient is started on the medicinal and other treatment. 
As I have on several occasions given the rationale of the drug treatment, 

I will not repeat it ; each patient takes -jV gr. of dry thyroid extract once daily ; 
three to six drops of radiostoleum daily ; three doses of mist, calci thio- 
sulphate (sol. calc, thiosulphate, 50 per cent, min. 40 ; glucose gr. 20 ; inf. 
caryoph. (1—7) i fl. oz. ; water to 1 11. oz . ; this replaces the older mist, 
calci chlorid. alb.) plus 5 gr. of sodium iodide after meals. If pain is c.vpcri- 
enced, we give aspirin, tab. amidopyrin co. (B.D.H.), allonal, or the other 
analgesics, morphine group excepted. As a last resort we give heroin, but 


* No royalties whatsoever arc paid directly or indirectly. 
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few cases respond unless its administration can soon be stopped. ^lany of the 
patients have been on large doses of morphine before they come to us ; as a 
rule we are soon able to discontinue it. Pain usually lessens at an early stage 
of treatment ; a case under treatment at the present time illustrates this : — 

Cat. — Breast removed in Chicago : secondarj' deposits appeared in the lumbar 
spine and she was treated with some form of colloidal lead, probably the phosphate. 
Being aware of the diagnosis, she determined to come to England to see relatives 
before it was too late. She was treated at Cambridge and London by deep X-ray 
therapy, but went dmrahill. She was sent to my clinic, the surgeon reporting her 
condition as deplorable, as it really was. She bad intense pain on movement and at 
rest ; sbe vomited all she ate. Large doses of morpbine gave little relief. Skiagrams 
showed large deposits in lumbar spine and ilium. She was treated by the method 
I am about to describe, and within a week was able to do •o'itbout sedatives. Her 
pains disappeared and she was able to get up for a time. Later, mental blunting, 
transient diplopia, and choked disc indicated a cerebral metastasis ; this is now 
being treated, the result at present being doubtful. 

The tests noted below being eompleted, the radiologist is asked to give a 
time for treatment, and approximately forty-eight hours before this date an 
intravenous injection of SSe is given. The size of the initial dose varies n-ith 
the size of the patient and the tj^je of neoplasm. Sarcoma, rapidly-gronTng 
carcinoma, ovarian carcinoma, and hepatic grondhs are likely to be sensitive : 
an initial dose of 2-0 c.c. will probably be safe. Other tj'pes will start ndth 
4-0 c.c. Reaction is awaited and its magnitude is noted. We try to avoid 
more than appreciable reaction ; if much followed the first dose, the second 
dose will be reduced. If no reaction follows, then the dose is increased by 
I'O c.c. for sensitive, and 2-0 c.c. for non-sensitive, eases. This is repeated 
each week till reaction is obtained ; but once the reactive dose is found, that 
dose is continued till reaction tends to wane, •when again an increase is made. 
P}Texial conditions, such as colds, increase reaction ; if present, we make 
it a rule to halve the size of the injection. 

After forty-eight hours the patient is radiated, and the first treatment 
is over the main mass, or, if pain is present, over the painful part. The dose 
given is Holtznecht units, distance .30 in., 180 K.V., screen 0-3 mm. zinc. 
This dose is repeated weekly until 12 H. units have been gh'en ; but in a 
case not responding, we sometimes continue up to 20 H. units before stop- 
ping. After each application X-ray reaction is looked for ; if it is marked, 
the dose of X rays is reduced the next time ; if not present, and the colloid 
reaction was adequate, the X-ray dose is increased. If X-ray reaction is 
slight and colloid reaction trivial, then the colloid dose is increased first and 
X-ray dose increased later, if reaction is still absent. 

When the first ionization course is over the patient begins alternation 
of colloids. He attends weekly and is questioned about symptoms, etc., and 
is given new supplies of medicines. For the first three weeks he is given 
R.A.S.. the first dose being about t-wo-tbirds the amount of his last dose of 
SSe. If marked reaction follows, the second is lessened. Always just appreci- 
able reaction is aimed at. After this three weeks, he has altematelv one 
week SSe. the next R.A.S. For pjarexial interludes the dose of SSe is halved, 
but if it is a week for R.A.S. we substitute SSe instead. This alternation is 
to permit a slow, progressive ionizntion from the radiation of the R.A.S. 
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If progress is in doubt, or signs of extending growth appear, he is again 
started on ionization from X ra3^s, but we do not like to do this within three 
months from the termination of the last course. If progress appears to be 
satisfactory, alternation is continued for at least six months, when a holiday 
from injections is given for about eight to ten weeks. After this, if progress 
is satisfactory, alternation continues ; if unsatisfactorj^ ionization followed 
by alternation. When progress has continued satisfactory for about nine 
months, no colloids are given, the patient simplj"^ attends for observation 
and medicines. After six months of observation he is discharged, but told 
to attend at once if any suspicious symptom appears. So far no discharged 
case has ever retui’ned with active disease of the type originally treated ; 
one patient with mammary carcinoma did return after nine months of dis- 
charge with what appeared to be encephalitis. She died, and autopsj' revealed 
primary carcinoma of the pituitary; no mammary growth was found. 

Reaction. — It is important that a correct idea of what is meant by 
reaction should be obtained bj^ practitioner and patient. Reaction means 
a definite, but moderate, aggravation of the symptoms produced spon- 
taneously by the neoplasm. If maj'^ be severe if the initial dose is too great ; 
it Avill tend to be severe if there is a coryza or similar pyrexic malady, 
but exclusive of these there should not be severe reaction. Severe reaction 
may be fatal ; if not, it will probably make the patient avoid further 
treatment ; lastly, I have never seen anything but harm follow a series of 
severe reactions. 


PROGNOSIS. 

If the neoplasm is visible or palpable, increase or decrease may be 
obvious. Increase in size, at first, may not mean that the neoplasm is grow- 
ing, it ma}’' be due simply to increase of junction tissue. Gain in weight, 
when weight has been lost, is favourable. Loss of pain is good, especialh' if 
it continues, but most cases get some relief of pain even though ultimately 
not responsive. The general condition of the patient as regards appetite 
and gain in strength is important ; these may be unsatisfactory in the speci- 
ally sensitive neoplasms v'hen doing well. Sometimes, when breakdown is 
rapid, the patient appears to be going downhill rapidly ; but if the masses 
are found to be diminishing, treatment should continue, though ionization 
should either be given longer intervals or be stopped for a time. At times 
the patient is nearly killed from the absorption of the products of breakdown. 
The following case is an example : — 

Par. — Sent bj' Jlr. Hey Groves. A large mass about the size of a melon but 
flatter, was situated on tbe ilium, extending up into the lumbar muselcs and down 
into the thigh, growth rapid. Biopsy diagnosed a highlj" malignant endothelioma 
(Professor M. Stewart) or polymorph sarcoma (Dr. A. L. Taylor). Reaction to 
small doses of SSe was marked, and eonsistenth'^ smaller doses were given ; reacb'on 
to X rays was also great and the patient was reduced to 1 H. unit. The mass rapidlj' 
began to diminish, but general toxaemia became so marked that ionization was 
stopped at 0 H. units. He was then very ill, had no .strength, and was unable to 
retain food. For two months small doses of D4S were given weekij', as reaction 
from this is less and slower than from the newer colloids. He gradually picked 
up and ^vas put on alternation, wifli gradual increase of dosage as his tolerance 
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permitted. The mass disappeared and his health became normal except for a gradual 
increase of adiposity — this happens not infrequently. He has had no treatment for 
eighteen months and is hack at work. 

The reappearance of chronic rheumatism in a patient appears to be of 
very favourable prognosis. But before diagnosing rheumatism, it is neces- 
sary to make sure that the suspected rheumatism is not due to bony or neural 
metastasis. A rheumatic subject loses his rheumatism as cancer develops, 
and mav experience it again after removal of the growth by whatsoever 
method. This regression of rheumatism appears to be of value in dating 
the approximate onset of the neoplasm ; but it is not absolute, as I have seen 
rheumatism return shortly after operation, in a case which recurred within 
six months. I have observed this alternation of rheumatism and cancer for 
about four years ; up to the present I have had no cause to alter my 
opinion. 

For those who wish to have more objective guides to prognosis certain 
laboratory tests are available ; they arc not necessary', but we apply them 
as routine. These tests are : — 

1. Blood Lipase, Bona Technique.^ — This lipase, not the so-called lipase 
of Shaw JIackenzie, tends to be high in cancer, but not invariably. We have 
used this test in every case since 1927 and find that a lowering level is usually 
favourable, an increasing level usually a sign of advance in growth. 

2. Blood Cytology. — An increase, absolute, not relative, of small hunpho- 
ejdes and eosinophil cells is also favourable. It is regarded as evidence of 
reactivity, which is favourable, but it does not imply that the reactability 
will be adequate to cause complete inhibition of the gro%vth. On the other 
hand, absence of this finding practically always means that no response to 
treatment is taking place. 

3. Blister Test. — A standard size cantharides blister, about one inch 
(but provided the size is always the same it does not matter), is applied 
between elbow and shoulder the night before inspection. The next day the 
fluid is removed if a take has occurred, the amount is roughly estimated, 
and a cell-count is made. This is regarded as a test of the reactivity of the 
patient’s tissues to a standard irritation ; the finding of a good take, uith 
increase of endothelial, lymphocide, and eosinophil cells, is also favourable 
with the limitations given under blood cjdology. Increase of epithelial cells 
is not of any importance. 

Duration of Treatment in Unfavourable Cases. — The duration of treat- 
ment for cases responding favourably has already been given. In a case 
apparently not responding I go on until the patient is definiteh- moribund, 
even though all the prognostics are bad, for occasionally a patient uill begin 
to improve in the end. Example : — 

Ken. — Carcinoma of rectum, sent by Mr. A. Jackman. Pre\-ious excision with 
radium application afterwards. Recurred, and pehis reported full of neoplasm. 
For six months this man appeared to be steadily going downhill and all the tests 
were adverse ; h-mphocj-tes, etc., did not rise, blister result was bad, blood lipase 
increased from 13 to 21 per cent, and he appeared likely to die soon. Yet, on con- 
tinuing, he began slowly to improve, and he was discharged nearly two rears ago ; 
he is back at work as a bricklayer. - . o 
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THE RESULTS OF TREATMENT. 

The results are dated from May, 1931, at which time the treatment as 
described was started. SSe had been given before this date, but R.A.S. and 
alternation only started then. The first series is from May, 1931, to September, 
1932. The second series started 1932 and continues to the present time. 
Series 1 consists of 93 cases. No selection of any sort was applied to this 
series — every patient was accepted if there was room. In Series 2, as has 
been noted, the patient has to undertake to attend weekly for a year or more, 
and those of feeble mentality, not judged able to co-operate, are excluded. 
Series 1 {see Table I) includes 7 cases which had been treated on the earlier 
system, but, being 2 iot satisfactory, Avere given the present treatment ; this 


Table I. — Resui.ts in Sehies 1. 


x,uiE Index 

DvmATlOX op 
TnUAT.trENT 

TrPL' OP GROWTH 

Toilet 

Failures (29 cases). — Months 

Am. . . 1 12 

Mammary 

Yes 

All. 

24 

Mammary 

Yes 

Bes. 

10 

Ovarian 

Yes 

Bon. 

19 

Rectum 

Colostomy 

Bri. 

4 

(Esophagus 

No 

Bra. 

10 

Rectum 

Colostomy 

Car. 

4 

Bronchial 

No 

Cai. 

4 

Rectum 

Colostomy 

Edm. 

5 

Polymorph-ecll sarcoma 

No 

Gay. 

5 

Lymphosarcoma 

No 

God. 

7 

Carcinoma of tonsil 

No 

Hal. 

12 

Osteosarcoma 

No 

Hob. 

7 

iMammaty 

No 

Hil. 

8 

Prostate 

No 

Han. 

5 

Penis 

No 

He. 

11 

Seminoma 

No 

Jew. 

5 

Rectum 

Colostomy 

Jon. 

7 

Mammary 

? 

Ket. 

3 

Bronchial 

No 

Mil. 

5 

Sarcoma of pelvis 

No 

Mon. 

0 

Sarcoma, rctrojteritoneal 

No 

Phe. 

11 

iMammary 

Yes 

Pea. 

9 

Rectum 

Colostomy 

Tom. 

30 

IMammary 

No 

Tur. 

9 

Rectum 

Colostomy 

Tra. 

G 

Ovarian 

No 

Tur. 

4 

Rectum 

Colostomy 

Wat. 

3 

Labia majora 

No 

Tur. 

4 

Rectum 

Colostomy 

Still on Treatment (5 cases). — 

Har. .. r 3:! 

Rectum 

Stationarj’ 

Hal. 

30 

Mammary 

Very good 

Han. 

10 

Myeloid leuka;mia 

Doubtful 

Par. 

19 

Carcinoma of tongue 

Bad 

Sma. 

48 

Mammary 

Good 

Dropped Out (18 cases). — Vcrj' similar in types to those above. 

Five were doin^ ^vcll. 

Inadequate Treatment (25 eases). — ^T jtjcs similar except one gastric carcinoma. Average 

duration of treatment G weeks. 
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Xajie Isdex 

Ditatiox or 
atparfnt CunK 

Tvte or Gnownt 

C.Vl'aK or DfATIf 

Deaths from Other Causes (3 cases).- 





Jlonth^ 



Bar. 

5 

Luteoma 

Accident 

Car. 

18 

Mamnian' 

Jnlliicnza 

Hew. 

12 

Jlammarj' 

Influenza 

Cases of Apparent Care (15 cases). — 






TOILET 

Bat. 

IS 

Rodent 

Xo 

Dav. 

15 

Sarcoma of pubis 

X'o 

Eva. 

15 

Ovarv 

Xo 

Gav. 

20 

ilammarv 

Yes 

Hob. 

10 

Jlammarv 

Yes 

Ken. 

17 

Rectum 

Colostomv 

Mai. 

15 

Sarcoma of orliit 

Enucleation of eve 

JIos. 

8 

Ovarian 

No 

Par. 

19 

Sarcoma of ileum 

Ko 

Pie, 

20 

Ovarian 

Yes 

Phi. 

7 

Jlammarv 

Yes 

Phe. 

7 

JIammarv 

Yes 

Ped. 

7 

Melanoma of eve 

Enucleation 

Sav. 

18 

Mammarv 

Yes 

She. 

G 

Rodent of orbit 

Enucleation 


is why some of the durations of apparent cure almost approach the duration 
of the present method. Of these 93 cases, 18 dropped out, for the reasons 
noted under the present selection — i.e., stupidity, or distance, or expense ; 
5 of these cases were doing well and some of them stopped because thev 
thought they were cured. Then 5 other cases are still ^ecei^■^ng treatment : 
of these, 2 are doing well and are likely to be discharged later. Excluding 
these cases there are left 70 to which treatment has been given. 

Of this series of 70 cases, 23 had quite inadequate treatment, the average 
duration being only six weeks ; that is, they were extremely advanced cases 
which would not have been accepted if any selection had" been made. K 
they are excluded, there remain 47 cases in which treatment has been 
adequate ; in 29 cases treatment has failed, in the end, and all are dead. 
This leaves 18 cases, of which 15 are discharged as apparent cures. Then 
3 cases, apparent cures, have died from influenza in two instances and street 
accident in one, in whieh autopsy disclosed no growth. 

That is, of the whole series, apparent cure has resulted in 20 per cent. 
Excluding the cases still on treatment and those which gave up, the figure 
rises to 26 per cent. If only the cases which received adequate treatment 
are counted, the figure rises to 38 per cent. 

Series 2, or those treated since September, 1932, is more difficult to 
assess ; there are 62 cases {see Table II). Selection has been made, but only 
as regards mentality and ability to attend. Of these cases 12 have started 
treatment too recently for any decision to be made. Then, in spite of the 
selection, 7 cases dropped out ; one was doing reasonably well. Inadequately 
treated cases number 15. average duration of treatment being four weeks. 
This leaves 28 eases to which adequate treatment has been given. Of these. 
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12 are dead, 4 are still reeeiving treatment, but are doing badly ; 9 are doing 
well, amongst them being several who are being observed prior to diseharge ; 
3 cases have been discharged as apparent cures. That is, the results are at 
least as good as in the first series. 


Table II. — Results ix Series 2. 


XA5IE LvnEX 


DORATIOS OF 

Treatment 


T 


rpE or GnowTR 


Toilet 


Recently started on Treatment (12 cases). 

Stopped Treatment against Advice (7 cases ; 1 doing well). 

Received Inadequate Treatment, Average Duration, Four Weeks (15 cases). 


Received Adequate Treatment : hut Dead (12 cases). — 


Bon. 

Months 

9 

Mammarv 

Yes. 

Bri. 

3 

Carcinoma of utenis 

No 

Cra. 

3 

Carcinoma of tongue 

No 

Hoi. 

10 

Jlammarv’ 

Yes 

Jon. 

9 

Mammarj’ 

9 

Mea. 

10 

Ovarian 

No 

Poo. 

7 

Buccal carcinoma 

No 

Par. 

4 

Ovarian 

No 

Sen. 

7 

Jlammaiy 

Yes 

Swi. 

24 

JIammarv, bilateral 

Yes 

Sle. 

7 

Branchial 

No 

Tud. 

10 

Ovarian 

No 

Received Adequate Ireatment, still Alive, but Doing Badly (4 cases). — 

Edw. 

0 

Primary, hepatic 

No 

Ham. 

5 

(Esophagus 

No 

Sam. 

4 

(Esophagus 

No 

Web. 

5 

Tonsil 

No 

Received Adequate Treatment, Doing Well (9 cases). — 


Brv. 

10 

Melanoma of eve 

Enucleation 

Bur. 

5 

Osteosarcoma 

No 

Bis. 

4 

Mammary 

Yes 

Fow. 

8 

Mammart’ 

No 

Poo. 

14 

Mammary 

Yes 

Sea. 

5 

^lultiplc myeloma 

No 

Tar. 

11 

Mammary 

No 

Tan. 

8 

Mammary 

Yes 

IVcs. 

13 

Ovarian 

Yes 

Discharged. Apparent Cure (>S cases). 

— 


Hem. 

DUR.mOX OF 
ApPARrA'T Cure 

Months 

3 

Jlammarv 

Yes 

Sti. 

11 

Osteosarcoma 

Yes 

AVil. 

3 

■Mammary 

Yes 


These bald figures do not give quite a true picture of the results, for 
many of the cases recorded as failures showed some good result. For insttmee. 
amongst those who dropped out was this case ; — 

Hor. — This patient was seen by many, including the radium commissioners, 
for she ivas treated in the radium ward, owing to scarcity of beds. She showed on 
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admission a fungating septic breast with large glands in the axilla and over the 
cla\dcles. Her liver was an enormous craggj' mass. Her lungs showed large masses 
in both sides and she had a spontaneous fraeture of one femur. She was in early 
cachexia. ‘Toilet’ was done to breast, and she was then treated as I have described. 
She steadily improved, the fracture healed with 3 in. of shortening, the liver masses 
disappeared, the lung masses became no longer visible, and the only .sign of disease 
left was a right supracla\ncular mass, which appeared to be calcified. She got up. 
and went home, being able to walk with a limp. She attended for a time and was 
seen by iMr. Hey Groves, who advised surgical boots. She received from him the 
impression that she was quite cured, and nothing would persuade her to attend 
for further treatment. She was rather poor and had to attend in a hired car from 
her home thirty miles away. She did well for about six months, then relapsed 
and died. 

Another case recorded as a failure was the follomng : — 

Swi. — On admission this patient had a foul fungation of the right brea.st and 
a large central carcinoma of the left ; there were many axillary and supracla^^cular 
glands. She was much wasted and very anaimic from sepsis and hemorrhage ; she 
had been bedridden for some time. Mr. H. Chitty did a ‘toilet’ to both sides, and 
then she was put on the D4S sj'stem, as she lived in the jMidlands. She did well 
for six months and went home, li\’ing fairly comfortably and able to do some work, 
quite as much as her advanced age allowed. Eight months later a small recurremce 
appeared about the scar, so she came to Bristol and was staided on ionization, of 
which she had a full course ; this appeared to arrest growth and she returned home 
and again received D4S. She was well for about six months, when again recurrence 
appeared. She returned to Bristol and had another course of ionization, after which 
she was again comfortable. The later history is that recurrences re-appeared and 
she would not again attend for treatment. A failure, but a djing woman was given 
about eighteen months of relatively happy and useful bfe. 

Mam’’ similar cases could be recorded of temporary' improvement amongst 
the failures. I will not labour the factor of relief from pain, but it is pro- 
nounced in many of the patients. 

This is the new method, described as fully as possible. The work is 
done in public and has been inspected by a number of distinguished surgeons. 
The method has produced these results. If the same results are not obtained 
at other clinics, then let those clinics look to their technique and their ability 
to drive a difficult treatment through to results as good as, or, I hope, better 
than, these. 

Lastl}', and with great appreciation, I have to thank the other members 
of the team and the radiological staff for their help. Some have contributed 
more than others, but all have done their best; for that reason I think 
it would be invidious to single out workers by name, with the exception of 
Mr. E. Lloyd, M.P.S., to whose ingenuity and knowledge of chemistry the 
perfection of these preparations is due. The cost of this work has been borne 
by the Bristol Royal Infirmarj' Cancer Research Fund ; a small grant has 
recently been made by the Imperial Cancer Research Fund. 
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BILHARZIA DISEASE IN ENGLAND: 

THE CYSTOSCOPIC APPEARANCE OF THE BILHARZIA BLADDER 
BEFORE AND AFTER INTRAVENOUS INJECTIONS 
OF SODIUM ANTIMONY TARTRATE. 

By J. B. CHRISTOPHERSON, 

PHYSICIAN (tropical DISEASES), ROYAL MASONIC HOSPITAL, LONDON. 


AND R. OGIER WARD, 

ASSISTANT SURGEON, ST. PETER’s HOSPITAL FOR STONE, LONDON, 


The case now under review was a young man, M, S., aged 20. He had 
landed perfectly fit in Cape Town in February, 1929. Thence he proceeded 
to Mapunga, seventy miles north of Salisbury in Southern Rhodesia, to work 
on a tobacco estate, and whilst so occupied he had bathed frequently in a 
tributary of the Mazoe River — an auxiliary of the Zambezi. 

He appears to have contracted dysentery and bilharzia disease in June, 
1929, and was admitted to the local hospital. During his illness his tempera- 
ture rose to 104°, he passed several small clots of blood in his urine, and 
once had retention of urine for thirty-six hours. Quite unaware that he was 
suffering from bilharzia infection he returned home to England in November, 
1929. 

During the period June, 1929, to October, 1930, several attacks of hfema- 
turia occurred, some of which were considerable and were accompanied b.y 
the passage of clots, though all were of short duration. He also suffered 
from attacks of pain in both loins, one of which immediately followed a severe 
jolting on a tractor. On the whole the pain was worse in the left posterior 
renal angle than on the right side. In February, 1930, a cystoscopy and 
a left pyelogram were carried out, and the patient was told that they revealed 
nothing abnormal. 

He was first seen by one of us (R. 0. W.) on Oct. 10, 1930, and ova of 
Schistosoma hwmatohium were discovered in the urine on Oct. 10 by Dr. 
Cuthbert Dukes. The urine Avas slightly turbid, acid, specific gravity 1024, 
and contained terminal spined ova, though not in great numbers ; these were 
found to be viable. Pus and blood were also present ; no organisms Averc 
seen in films, but some streptococci and staphA'lococci AA'ere cultured. The 
results of blood examination are discussed later. A cystoscopic examination 
AA'as made at this time, and Fig. 394 sIioaa's the local condition Avhich Avas 
disclosed. 

The bladder A\'as almost normal except for the changes depicted, thougli 
a slight degree of congestion of the mucosa AA'as present. The outstanding 
feature AA'as the intense bullous oedema AA'hich surrounded the right ureteric 
orifice and extended on to the trigone bcloAv it. Amongst this oedema and 
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elsewhere on the trigone were vesicles, quite distinct from those bullrc. whicli 
are characteristic of a simple oedema in that they were of a peculiar yellow 
colour. Their presence is diagnostic of vesical bilharzia. Around the ureteric 
orifice were several small hwmorrhagic extravasations of recent origin ; the 
opening of the ureter itself could just be recognized. The left ureter was 
not quite normal, being somewhat rigid and appearing to be in a state of 
chronic inflammation. 




Figs. 394, 395. — Bilharzia disease of the bladder before treatment, and one month after 
treatment witli sodium antimony tartrate. The yellow nodules in Fig. 395 are the dead ova 
working their way through into the bladder cavity. They do not indicate active bilharzia 
disease. 


A course of intravenous injections of sodium antimony tartrate was 
begun on Oct. 2.3, 1930, starting with J- gr. and 1 gr. on the following day. 
The following injections were given on alternate days, the dose increasing 
1 gr. each injection till 2 gr. was reached, then seven doses of 2 gr. each were 
given, and finally four doses of 21- gr. — a total of 28 gr. in twenty-eight davs 
(four injections were made each week, excepting one week, when three were 
given) ; the patient remained in bed on injection days. The complications 
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which occurred during the injections were the customary painful dry cough 
accompanied by pain in the chest and a feeling of discomfort in the throat 
immediately after the antimony injection. After a few days, in order to 
prevent this, the patient was given 5 gr. of omnopon (intramuscularly) ten 
minutes before the antimony injection. This was successful in abolishing the 
cough, the pain in the chest, and the discomfort in the throat — formidable 
inconveniences of antimony tartrate injections. He eomplained of a feeling 
of sickness in the evening once after the injection, but beyond those men- 
tioned there was no complication during treatment. He escaped the muscular 
pains, often paralysing in their severity, which frequently accompany anti- 
mony tartrate injections and are particularly liable to follow the larger doses. 
Possibly this was due to the administration of omnopon. As usual after 
a total of 9 gr. sodium antimony tartrate had been administered, ova and 
blood disappeared from the urine, and neither have reappeared in the speci- 
mens subsequently investigated at intervals over a period of three years. 

The pulse-rate was taken before and five minutes after each injection, 
and the blood-pressure was also registered before and after the injections. 
This is not usually done, but investigations of pulse and blood-pressure during 
the course of injections yield valuable information on the depressing effects of 
antimony tartrate injections and constitute a useful control. 

The second cystoscopic examination was made on Jan. 28, 1931, nomin- 
ally one month after the last injection {Fig. 395). The bilharzia tissue had 
disappeared and the mucous membrane of the bladder appeared to be quite 
normal except for the small circular yellow vesicles scattered here and there 
like amber beads. 

The patient was kept under observation after treatment and was last 
seen as recently as June, 1933, three years after the course of antimony 
tartrate, when he was working on his own farm in Northumberland, in normal 
good health, free from all urinary symptoms since the course of injections. 

DISCUSSION. 

A course of apjrroximately 30 gr. of antimony tartrate, given intra- 
venously in the dose and at intervals originally recommended by one of us 
(J. B. C.^) in 1918, is the generally accepted treatment of choice for human 
bilharzia disease in all its forms ; the sodium salt is usually preferred to the 
potassium. The course of four or five weeks is somewhat long, but, provided 
the full course of 28 to 30 gr. (adult) can be given within that time, the eure 
is almost unfailing. 

Antimony tartrate administered for bilharzia should be given in increasing 
daily doses for the first four days until 2 gr. per dose has been reached, then 
on alternate days 2 or 2-|- gr., the aim being to reach as rapidly as possible 
the concentration of antimony in the blood necessary for the parasiticidal 
effect. Given timidly in too small doses, or given at too long intervals, 
antimony fails to produce the lethal effect on the parasites, the more resistant 
of which have a tendency to become antimony-fast. 

A young man recently seen by one of us in London had contracte ^ 
schistosomiasis (S. japnnicum) near Shanghai whilst bathing in a tributary 0 
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the Yangtze-kiang River. He was admitted into the local hospital and given 
a eourse of emetine. This was followed by a course of nco-stibosan (a penta- 
valent svnthetie antimony derivative). When these failed there followed 
three separate courses of fouadin, the first of which was a modified course. 
Fouadin is neo-antimosan (Bayer), a trivalcnt .synthetic antimony derivative. 
This not having the desired effect, a course of sodium antimony tartrate or 
tartar emetic was given. HHien he landed in England his faces still con- 
tained scantv living ova, no doubt owing to the fact that some of the worms 
had become antimony-fast, the most powerful lilharziacide not having been 
used early enough nor according to the generally accepted technique. 

Organic Preparations of Antimony and Bilharzia Disease. — Chemists 
searching for a compound producing the maximum parasito-tropic and the 
minimum organo-tropic effects in bilharzia have introduced neo-stibosan — an 
amino compound of antimony — a comparativeK" non-toxic pentavalent sub- 
stance — effective in the protozoal infection leishmaniasis. Wien tried for 
bilharziasis neo-stibosan failed and was abandoned. Pentavalent organic 
preparations of antimony are not sufficiently parasito-tropic for the metazoal 
parasite bilharzia. 

The trivalent Bayer preparation neo-antimosan (sodium antimony pyro- 
catechin di-sulphonate) named fouadin — after King Fouad of Egj'pt — has 
been tried since 1928. It is recommended by medical authorities in Egj'pt, 
but it has not altogether justified the praise of its Eg^'ptian sponsors. Recent 
letters from South Africa report hepatic complications and loss of weight 
following the injections of fouadin for bilharzia. Fouadin is given by intra- 
muscular injections and it is a useful drug for children whose veins are small, 
and for adults when antimony tartrate is contra-indicated. 

Sodium and potassium antimony tartrate are in my opinion (J. B. C.) 
the parasiticides of choice for all cases of bilharziasis when it is possible to 
use them and when not contra-indicated. 

The blood-picture in the present case was that of anaemia associated with 
eosinophilia : Hemoglobin 72 per cent, colour index 0-9, eosinophils (before 
injections) 7 per cent. Two days after the completion of the injections the 
eosinophils were 12 per cent. Two months later eosinophils were 2 per cent, 
and five months after the completion of the course the differential count was 
normal : Polymorphonuclears 63 per cent, lyTnphocji;es 31 per cent, large 
mononuclears 2 per cent, eosinophils 3 per cent, basophils 1 per cent. 

The differential blood-count in bilharzia is of very definite clinical value — 
eosinophils may reach 70 per cent. Bilharzia and trichinosis amongst tropical 
diseases give the highest eosinophilia. Eosinophilia. however, has no relation 
to the number of parasites present — it registers the effort of the organism 
to combat tbe parasite. Eosinophilia increases as injections proceed. Eosino- 
philia three months after the termination of antimony injections argues the 
patient uncured. 

In Fig. 395 the small round yellow vesicles like small canarj' seeds or 
the halves of small amber beads stand out on the clean mucosa with no 
surrounding inflammation. In Fig. 394 these nodules have the same general 
characters, but some of them are accompanied by slight inflammation. We 
do not consider them to indicate acti\'ity due to living ova : on the contrary 
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we believe that the}’^ are caused by the existence of ova whieh are dead, and 
wliich will ultimately be shed into the bladder cavity, for they arc seen to 
be present after complete and successful treatment. We think this observa- 
tion worthy of record. 

We have already called attention to the clinical importance of the differ- 
ential blood-count in cases of bilharzia disease. 

There is illustrated in this case a third point — small, though one of con- 
siderable therapeutic importance in the clinical treatment of this disease. 
The distressing useless painful cough, and discomfort in the throat and chest, 
experienced immediately after individual injections may be alleviated or 
abolished by J gr. of omnopon given ten minutes before injections. Possibly 
also the painful, alarming, paralysing muscular symptoms which occur later 
in the course may be eliminated by the same means. 

Bilharzia disease — schistosomiasis — is not endemic in this country. There 
is on record no well-established case of the disease having been contracted 
in the British Isles. Bilharzia, however, not infrequently crops up in England, 
but is always imported. Biologically it would not appear impossible for the 
disease to thrive and to pass from one person to another in England. There 
are stretches of fresh water, e.g., at Frensham and Fleet in Surrey, and in 
other localities, where soldiers bathe whilst at home from abroad in water 
which harbours species of snails, which, given the opportunity, might function 
as the necessary intermediate hosts ; but there are few days in the year when 
the miracidium in the ovum would hatch out and survive in the free state 
and infect the snails. The British climate preserves the country from endemic 
bilharzia disease. The cases which are seen in England come from the Far 
East — China, Japan, Formosa {Schistosoma japonicum), from Egypt or one 
of the many infected areas in Africa, from Palestine, Mesopotamia (Schist. 
liKmatohium and mansoni), or the West Indies (Schist, mansoni), and an 
occasional case (Schist, mansoni) from South America. Owing to increasing 
facilities for travel and trade, bilharzia disease is not an uncommon visitor 
to this country, though usually it does not occur in a serious form. 
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SPINDLE-CELLED MESENTERIC TUMOURS: 

WITH REMARKS ON SIMILAR RETROPERITONEAL TUMOURS. 

By H. a. PHILLIPS, Melbolrxe. 

Definition. — ^Modifying Twistington Higgins and Lloj'd,' who ■\\Totc on 
mesenteric cysts, it would seem advisable to define a ‘mesenteric’ tumour 
as one which occurs as a primary growth in or near the mesentery and which 
has not originated in a normal retroperitoneal organ or gland. It is proposed 
to call these ‘paramesenteric tumours’, and sueh tumours wll therefore 
embrace ; (1) Those of the retroperitoneal tissues ; (2) Those growing from 
the connective tissues between the leaves of any of the peritoneal folds, 
omenta and mesenteries.* Confusingly enough, the cyst described by the 
above authors as mesenteric was in point of fact, retroperitoneal. The reason 
for the necessity of a term which will include both retroperitoneal and mesen- 
teric tumours and cysts is obvious : (1) These structures have a common 
anatomical relationship to the peritoneum — they are all subperitoneal : 
(2) The same theories of developmental origin are applicable to them ; (.3) 
The actual patholog}’ of solid tumours, as will be shown below, is similar. 

Historical. — It appears that whilst Benevieni was the first to report a 
mesenteric cyst (sixteenth century), ilorgagni (1761) was the first to note 
a solid mesenteric tumour, although this distinction is often given to Portal 
(1803). Hertzog^ in 1897 collected from the literature the first series of 
reported cases (57). Tance^ in 1906 added a further list of 27 cases. In 
the British literature, Greer'* in 1911 records a series of 33 cases of fibro- 
matous tumours culled from various sources. In the German, Szenes® has 
analysed a series of 60 cases (1918). The most recent account is given by 
Bankin and ^lajor.® 

Now there has been no little confusion and much repetition in this 
literature of solid tumours. In some cases h-mphomatous and carcinomatous 
tumours have not been excluded ; cases have been duplicated into several 
series, and the histology and pathological genesis of the tumours have received 
scanty notice, American authors in particular contenting themselves with a 
discussion of the clinical features. Probably the best modem series is that 
of Rankin and ilajor.® It comprises 22 mesenteric tumours of the Mayo 
Clinic, 7 of these being cysts and 15 solid tumours. No tumour of lymphatic- 
gland origin entered into the series. This excellent review, though, like 
many of its predecessors, gives no after-histories of its cases and is content 
to follow the older terminology. 


* The cxtra-Iigamcntous broad ligament tumours are tacitly excluded, as their pathologj' 
is so closely bound up with that of the uterus and ovaiy'. No doubt, however, an analogy’ 
exists between the fibromata and myomata of this region and the paramesenteric tumours 
here discussed. 
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Incidence. — To show how rare these tumours are, and to compare tlieir 
ineidence with that of other paramesenterie lesions, the following figures are 
given. Of the last 4500 autopsies performed at the Alfred Hospital, 
Melbourne (since 1914), there were : — 

1 case of tumour of tlie gastro-hepatic ligament.* 

3 cases of retroperitoneal sarcoma.* 

1 case of adrenal neuroblastoma. 

3 cases of retroperitoneal hydatid. 

C cases of Hodgkin’s disease showing large retroperitoneal glandular enlarge- 
ments as a prominent feature. 

4 cases of lymphosarcoma of the aortic and lumbar glands. 

2 cases of retroperitoneal ha;matoma due to ruptured aortic aneurysm. 

Unfortunate^ a similar resume of the in-patients who did not come to 
post-mortem in this thirty-j^ear span cannot be included. But of the 19,788 
in-patients admitted from 1930-3 there were ; — 

4 cases of retroperitoneal tumour — proved by operation.* 

1 case of tumour of the great omentum — proved by operation.* 

Curiously enough there is no record of a single case of mesenteric or 
retroperitoneal c}^st. 

The Museum of the Royal College of Surgeons has only two specimens 
of mesenteric tumour, the one a fibroma and the other a lipoma (Nos. 
6151-1 and 6155-2). 

There is no mention in the literature of any percentage of incidence of 
mesenteric or retroperitoneal tumour. 

Resumes of the clinical features of the cases noted aboA'c, followed in 
each instance by the descriptive pathology and after-history, are given below. 
It will be shown that, despite their variation in site, these tumours Iiave 
a common pathology. 


‘MESENTERIC’ TUMOURS. 

Case 1. — Tumour of gastro-hepatic ligament. 

C. J., female, aged 63, and multiparous. She had noticed a swelling in the 
abdomen for four years. In tlie last three months it had caused her a little dis- 
comfort and she was definitely more dyspnojic and pale than previously and had 
grown weaker. 

On Exasiination. — This tumour was found to he a hard, spherical, immoliilc 
mass dull to percussion and without fluid thrill. The flanks were resonant. The 
tumour filled the abdomen and was palpable per vaginam, where a small atroi)hic 
uterus was pushed hack by it. A diagnosis of ovarian cyst was made with some 
misgivings, and a laparotomy was performed by the honorary gymccologi.st. 

Opeuation. — About a pint of free fluid escaped on opening the abdomen, and 
the tumour was found to he cystic in one place ; after the aspiration of a pint ol 
brownish fluid the tumour could he eventrated, when it became evident that there 


* Seven of the nine eases marked above with an asterisk form the basis of this jinper. 
Two eases of retroperitoneal sarcomata were not included, because there was no microseopa 
section for one, and the other was microscopically a round-celled tumour and regarded as 
possibly of lymphatic-gland origin. It is very important in these cases, if possible, to identils 
the IjTuph-glands as normal. 
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was no ovarian pedicle. It was necessary to strip the upper pole from the posterior 
wall of the stomach, during which the latter was inadvertently opened, there being 
no covering peritoneum visible. The tear was quickly repaired and a pedicle defined 
in the depths of the abdomen. This was hastily ligated, the tumour removed, and 
the abdomen closed as the patient’s condition had become rather alarming. She 
died twenty-four hours later from post-operative shock. 

Autopsy. — At post-mortem the uterus and adnexa were normal, and it was 
defmitelj’ established that the tumour had developed in the gastro-hcpatic ligament 
and that the pedicle contained hjqiertrophicd branches of the gastroduodenal and 
right gastric arteries. There was no other tumour in any other part of the abdomen 
or in the thorax or brain. The tumour originating in the gastric border of the 
gastro-hepatic ligament extended in such a way as to obliterate the lesser omental 
sac, pushing the stomach forwards and upwards and the transverse colon posteriorly, 
remaining ‘peritonealized', however, on all surfaces except that in contact with the 
stomach, and being also enclosed by the outer two layers of the attenuated great 
omentum, somewhat distorted by adlicsions.* 

Pathology. — Macroscopically the tumour was ovoid, 30 cm. (12 in.) in length 
and 17-5 cm. (7 in.) in breadth and depth. It weighed 419G grm. (9 lb. 4 oz.). Its 
surface was greyish-white and was covered with peritoneum except at the region 
of the pedicle, where it was irregular and particularly cystic {Fig. 396). 



Fig. 390 . — Case I, Macroscopic appearance of tumour. 


In cross-section most of the central portion of the tumour consisted of soft 
yellowish caseous material into which passed bands of firmer fibrous tissue. There 
was a cortex of about 5 cm. in width which in some parts could be described as 
fleshy, but in others appeared more like fibrous tissue. A few small cysts were 
^^sible in the fibrous areas. 

iMictoscopically the bulk of the tumour was composed of structureless caseous 
material taking up the counterstain. Many areas of the tumour consisted of bundles 
of spindle cells with very few intervening fibres of connective tissue demonstrable 
by van Gieson’s staining {Fig. 397). JIany of these cells possess nuclei which stand 
out as long rods with blunt ends {Fig. 398), resembling therein unstriated muscle 
fibres of embryonic type. They stain brorvn rvith van Gieson’s. Other areas 
consist mostly of myxomatous tissue with a few of these spindle cells interspersed 
amongst it. There are visible several dilated spaces lined with endothelium and 
resembling lymphangiomatous tissue. The small cysts t-isible macroscopically had 
no lining membrane. They arc therefore probably degenerative. 


* lIcW. Millar" has reported a similarly situated tumour which he terms a “ pedunculated 
extra-gastric leiomyoma of stomach with hsemorrhagic degeneration ”. It would appear 
to resemble in pathology the spindle-celled tumours described in this paper. 
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The biopsy section of the pedicle tissue still remaining in the gastro-hepatic 
ligament was found to show similar microscopic findings. The tumour was con- 
sidered to be a fibromyxomyoma or mixed tumour of embryonal tj'pe. 











Fig. 397 , — Cast 1. Microscopic appearance 
of tumour showing spindle cells. 


Fig. 398 . — Cast I. 
Section showing nuclei. 


Case 2. — Tumour of great omentum. 

H. P., female, aged 73. She had noticed a lump in the right iliac fossa for four 
months. It became larger, till at the time of examination it filled the abdomen. 
She complained of slight loss of weight and mild indigestion, but nothing else of 
importance. 

On Exasiination. — There was a large, spherical, hard tumour the size of a 
human head filling up the lower abdomen. The flanks were resonant, and pelvic 
examination revealed nothing untoward. The tumour was immobile. Examination 
of the blood indicated a secondary ana;mia, there being 05 per cent of hasmoglobin, 
4,130,000 erjThrocytes per cmm., and considerable anisocytosis in the stained film. 

OPEnATioN. — At operation the tumour was found to be in the layers of the 
great omentum but very adherent to surrounding structures. It was considered 
unwise to remove it, so a portion was excised for section and the abdomen closed. 

The patient had an uninterrupted convalescence and was discharged fifteen days 
later. She died eight weeks later, no post-mortem examination ha^■ing been made. 

Histology. — Histologically the greater part of the section consisted of myxo- 
matous tissue in which there were numerous areas showing various degrees of necrosis 
and hemorrhage. There was at the periphery of the tumour a cortex 3 or 4 mm. 
wide of much more cellular tissue consisting of irregularly arranged spindle and oval 
cells in a fibrillar matrix. There were no muscle fibres though the cells stained 
brown with van Gieson’s, and no blood spaces of sarcoma type. 

It appears probable that in the more central portions the tumour was under- 
going an ischa;mic form of myxomatous degeneration even to the point of caseation. 
The microscopic appearances, taken into consideration with the short clinical 
history, would suggest a diagnosis of degenerating fibroma. 


RETROPERITONEAL TUMOURS. 

The following are the ease histories and pathology of four similar spindle- 
celled retroperitoneal tumours. 

Case 3. — Pedtmculated tumour of retroperitoneal pouch. 

P. R., male, aged 50. For ten years this man had noticed a tumour in his 
lower abdomen. It had occasioned him no discomfort, and over most of that period 
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did not seem to be enlarging. However, for the last two years lie had been troubled 
by a frequeney of micturition, sometimes two-hourly, through the day and night. 
There were no symptoms referable to the bowel and the jialient had not lost weight. 

Ox Ex.vmixatiox. — There was an easily palpable oval mass lying across the 
lower abdomen and occupying both iliac fossa;. A distended bladder could be made 
out anterior to the tumour, and the presence of small bowel also anterior was 
suggested by a resonant percussion note over the upper half of the mass. Per 
rectum the tumour appeared to be lying in the pelvis, pressing against the outer wall 
of the rectum, though not attached to it. Bimanually it was freely mobile and 
non-fluctuant, and its surface felt hard and irregular. 

Operatjox. — ^At operation it was discovered to be a retroperitoneal solid 
tumour growing between the bladder and rectum and bulging forwards to become 
pedunculated. The peritoneum and pelvic fascia over the narrowest part of the 



Fig. 399 . — Case 3, ^lacroscopic appearance of tumour. 


tumour was incised and the tumour shelled out. There was slight hcemorrhage 
from the cavity remaining, but this was easily controlled by pressure. The abdomen 
was drained for twenty-four hours. 

The patient made an uneventful recovcr>% and all his symptoms, including the 
frequency of micturition, entirely disappeared. 

Two years later the abdomen rvas opened again for the relief of intestinal 
obstruction due to adliesions, and no recurrence was discovered. The patient was 
alive and well one year after this second operation. 

Pathology. — The tumour when removed weighed 1730 grm. (3 lb. 11 oz.). 
It was 2.5 cm. (10 in.) in length, and 15 cm. (G in.) in breadth and depth. It was 
clothed in peritoneum except at the base (Fig. 399), where there were some irregular 
cystic projections. 

On section it was solid and greyish-white in appearance. It possessed a thick 
capsule and was intersected by numerous trabecula; of fibrous tissue enclosing 
gelatinous areas into some of which haemorrhage had occurred. 

iVIicroscopically the tumour was also very similar to that of Cases 1 and 2. It 
consisted of a mj’xomatous tissue with varjdng admixtures of spindle cells. The 
cysts are degenerative in tjqje, and have no lining membrane. There were no fullv 
formed blood-vessels to be seen, but collections of erj’throcj-tes were occasionally 
present in spaces lined by a single layer of endothelial cells. The inadequacy and 
immaturity of the blood-vessels is a common feature of this tj-pe of tumour, and 
explains the ease with which degeneration and caseation occurs. 
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Case 4. — ^Retroperitoneal sarcoma of left lumbar region. 

H. AV., male, aged 42. Twelve months previously his left leg had started to 
swell ; at first only in the evenings, but later it became continuous and extended 
up the leg. For one month he had noticed his abdomen swelling. There was no 
alteration in his bowel or micturition history, but there had been some loss of weight. 

On Exajiination. — The abdomen was distended. The swelling was due to 
the presence of free fluid, distended bowel, and of a large mass mostly on the left 
side. Both flanks were dull, but there was a band of resonance immediately to the 
right of the tumour. 

There was a moderate degree of anaemia. Numerous investigations were 
carried out and paracentesis was performed, a gallon of fluid being removed. 
Eventually a laparotomy was performed. 

Opehation. — ^At the operation much free fluid escaped and the tumour was 
found to be a retroperitoneal grorvth. AVlien needled a large quantity was removed. 
AA^hen incised the tumour was very haemorrhagic; the bleeding area demanded 
packing. The tumour was too extensive for removal. 

About three weeks later the w'ound broke down and a faecal fistula developed. 
The patient gradually went downhill, and died three months later. 

Autopsy. — -At the autopsy the whole of the small intestine was found to be 
pushed to the right, the ascending and transverse colon to be grossly dilated, and 
the descending colon to be completely flattened out over a large tumour growing 
from the left lumbar region. A small faecal fistula connected the descending colon 
with the abdominal wall, and communicated with a necrotic cavity in the tumour. 
Extensive peritonitis had obviously extended from this site. AVidespread adhesions 
needed separation before the tumour, the size of a pumpkin, could be removed. 
There were smaller tumours the size of walnuts in the adjacent tissues. 

The liver, kidney, and adrenals were normal. There was a small adrenal rest 
2 in. below the right kidney ; the bladder and prostate were normal, and the abdo- 
minal lymph-glands were not involved. The thorax and cranial cavities were normal. 

The actual cause of death rvas peritonitis and intestinal obstruction. 

Pathology. — Macroscopically the tumour when removed measured 38 cm. X 

30 cm. X 20 cm. and weighed 22 lb.* On 
^ , section it was homogeneously solid except 

■ ' ' ' for a few cysts of about 1 cm. in diameter 

/' ■ ■ and the necrotic cavity communicating with 

the bowel. The tumour tissue was white, 
soft, and arranged in large lobules. There 
were a few irregular areas of haemorrhage. 
The structure of the outrunner growths was 
similar. 

Microscopically the sections consist 
almost entirely of irregularly directed fasci- 
culi of regularly arranged large spindle cells 
which are separated by a minimum of fibrils. 
The nuclei of the cells arc plump and oval, 
almost filling the cell bodies. They arc 
distinctly variable in size and chromieitj-, 
arc granulated (Ffg. 400), and often show 
nucleoli, centrosomes, and mitotic figures. 
There is an occasional giant cell of tumour 
type. 

Blood-vessels are scanty and are repre- 
sented by blood spaces, most of which have a lining of a single layer of endo- 
thelial cells. 

On the fasciculation and whorling, the shape of the nuclei, and the sparscuc.ss 
of the connective tissue, the diagnosis of myoma was made. AA'ith rather more 
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Fig. 400 . — Cose 4. Microscopic appearance of 
tumour, showing granulation of nuclei. 


■ Tlie largest yet reported is a fibroma of 25 lb.' 
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fibrous tissue, the resemblance to uterine fibroids would be very close. No cross- 
striation could be demonstrated in the protoplasm. 

The great variation in the size of cell and the mitotic activity of the nuclei 
together -ivith the immaturity of this very cellular muscle tissue would indicate that 
degree of malignancy which was evidenced by the autopsy findings. 

This tumour is therefore regarded as a leiomyosarcoma. It is possibly because 
the tumour is myomatous rather than sarcomatous that the malignancy is of local 
tj-pe only, the usual spindle-celled sarcoma of this size in other parts of the body 
generally ha^^ng blood-stream mctastascs. 

Case a . — Retroperitoneal tumour of left iliac fossa. 

S. E., female, aged C5. For about four months the patient had noticed a 
gradual increase in size of her abdomen. For two days .she had suffered constant 
gnawing pain which radiated over the whole abdomen and was accompanied by 
nausea and much flatulence. The bowels had opened normally. Twelve months 
previously hysterectomy bad been perfonned for a fibroid, which, though 
degenerating, was non-malignant by microscopy. 

Ok Ex-vshkatiok. — ^Thcrc was a large rounded mass palpable in the left iliac 
fossa. It was mobile and appeared to be attached by a pedicle rising from the 
pelvis. The tumour was dull to percussion and extended across the mid-line to 
the right side. The flanks were resonant and vaginal examination elicited nothing 
of importance. 

Opebatiok. — Though the nature of the tumour was not known, the abdomen 
was opened through a lower left paramedian incision for the relief of intestinal 
obstruction. A large gelatinous mass was 
found rising from the left side of the peUis. 

The exact pedicle could not be ascertained 
as the tumour ‘came away’ in soft masses 
with much bleeding. However, as much of 
the tumour as possible was removed in this 
piecemeal fashion with some smaller masses 
in the omentum. There was very little free 
fluid, and the intestine was not obstructed. 

The wound healed, and after a course of 
deep X-ray treatment the patient was dis- 
charged ‘improved’. Six months later her 
condition was much worse and she was 
unable to report for treatment. Six months 
after this she could not be traced, so death 
had probably supeiA'ened. 

Histology. — In the main, the appear- 
ance of the microscopic section of this 
tumour {Fig. 401) is identical with that of 
Case 4. Most of the tissue is just as cellular, 
but there are numerous areas of necrosis into 
several of which extensive ha;morrhage has occurred. There was no cystic develop- 
ment. The cells were not quite as atypical and giant cells were rare. This tumour 
is also regarded as a leiomy^osarcoma. 

Case 6. — Lumbar retroperitoneal tumour. 

^I. B., female, aged 04. For four months this patient had suffered dull epi- 
gastric pain, worse at night, but unaccompanied by' vomiting, nausea, dysuria, or 
other symptoms. She herself felt the tumour in her abdomen. 

Ok ExjVWtKATiOK. — ^There was a hard, nodular, immobile mass in the epigas- 
trium the size of a foetal head. Examination of the blood revealed a secondary 
anremia. 

Operatiok. — At operation through a right upper paramedian incision a large 
smooth vascular tumour presented. It rose from the posterior abdominal wall and 



Fig. 401 . — Case 5. 
Microscopic appearance of tumour. 
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extended from diaphragm to pelvis, pushing the pancreas and root of mesentcrv 
forward. As it was considered inoperable, a portion was excised for section and 
the abdomen closed. 

The patient was discharged improved, and a course of deep X-ray therapy 
arranged. This patient was not improved by the deep radiation and died within 
two months of operation. 

Histology. — At first sight the microscopic appearance of this tumour differs 
somewhat from that of the others. There are many areas of fat and other areas 
of tumour tissue in which the cells are much smaller, and the fasciculation is not 
as definite as in the foregoing tumours. However, there are some areas where 

the reticulum is arranged in layers and tlie 
spindle shape of the cells is visible {Fig. 402). 
Transition from this to the more haphazard 
arrangement of small ovoid or polyhedral 
cells in a network of collagen and elastic 
fibres can be traced. 

The nuclei of the typical cells have 
pointed ends and are probably fibroblasts, 
so that the tumour may be regarded on 
morphological grounds as a fibroma rather 
than a myoma. It is, however, very diffi- 
cult to distinguish microscopically a fibro- 
myoma from a cellular fibroma of this type, 
as the young cell bodies of a cellular fibroma 
have practically the same staining qualities 
as the myoma cells. Embryologically in fact 
they are almost identical cells . 

The fatty areas probably represent the 
remains of the subperitoneal fat, as the sec- 
tion taken at operation could only be from 
the periphery. They may, however, be neo- 
plastic, when the tumour could be better regarded as a mixed tumour of meso- 
blastic elements. 

The fact that there are no grossly atypical cells as appear in sections of Cases 4 
and 5 gives the impression that the tumour is not rapidly growing, though the 
growing edge shows the infiltration of local malignancy. 



Fig. 402 . — Case 0. 

Jfioroscopie appearance of the tumour. 


DISCUSSION. 

Rather less than half the cases in the literature of mesenteric tumours 
are malignant and are referred to as sarcomata, fibrosarcomata, myxosarco- 
mata, myosarcomata, or liposarcomata. Of the benign form, the lipoma is 
the commonest ‘ pure ’ tumour, and fibromas are quoted as the rarest,® thougli 
probably a pure myoma is the rarest. ‘Mixed’ tumours, however, occur 
much more frequently than pure tumours — all combinations of fibro-, lipo-, 
myxo-, myo-, and even chondro- being employed to designate the tumour.’® 
Whilst most of the fibromyomata are of the leio- type, a rhabdo- type has also 
been described.” 

In this nomenclature, the mesenterie tumours above may be termed 
a ‘fibromyxomyoma ’ (Case 1), and a ‘fibromyxoma’ [Case 2). The retro- 
peritoneal tumours comprise : 1 fibromyxoma, 2 leiomyo.sarcomata {Cases 4 
and 5). and 1 fibrosarcoma {Case 6). Yet there are identical appearances 
in some part or other of each by microscopy — compare Figs. 397, 401, 
and 402. 
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They may be collectively clcscribctl as spiiullc-ccll tumours, but it would 
appear that they are really of the type of tumour known as ‘mixed’. This, 
however, is rather a loose term. ‘Mi.xcd’ jiarotid tumours, for example, 
have now been crystallized into epithelial tumours with metaplasias and 
degener.ations and earcinomatous potentialities, and the tumours of this series 
can be similarly regarded as of one tyjie of original spindle mesoblastic cell 
with analogous degenerations and metaplasias, and sarcomatous potentialities. 

In fact, developing the theme further, it seems that a gradation of 
embryonal tumours exists. The original embryonic cells were totipotent, but 
as development and specialization occurred, cells lost certain potencies and 
became only multipotent and later unipotent. If one could postulate a 
stranding of these cells in embryonic life in paramcsenteric situations with 
later recrudescence, then a totipotent Aulage would produce a teratoma or 
tridermal tumour ; a very multipotent one a bidcrmal dermoid (c.g., hypo- 
blast and epiblast) ; a less multipotent one a ‘mixed’ tumour of one layer 
only (e.g., a dermoid with cpiblastie tissues only, or a mixed paramesenteric 
tumour with mesoblastic dcrivalurc only) ; and the unipotent one would 
produce the ordinary simple tumours that we know as fibroma, lipoma, or 
myoma. Malignancy may supervene at any stage of the evolutionary' history 
of these Rip Van Winkle cells, and the teratoma or mixed tumour or simple 
tumour become malignant. Tourneux*^ is of opinion that many of the benign 
paramesenteric tumours become sarcomatous — a belief well borne out by the 
histological appearances of the above tumours, and the incidence of sarcoma 
in the literature of this type of grow-tb. 

The following case is of a retroperitoneal tumour which must have been 
frankly sarcomatous from the outset. It is not a spindle-celled or mixed 
tumour, but is included to show the great variation whieh may oecur when 
extreme malignancy is the feature, fortunately rarely, of these tixmours. 


Case 7. — Retroperitoneal sarcoma with metastases. 

I. W., female, aged 41. There was a history of six weeks' pain in the left iliac 
fossa and left thigh. There had been amenorrhoea for four months. During the 
last six weeks multiple subcutaneous nodules had appeared over trunk and limbs, 
and the patient became weak and emaciated. In the last tw'o days she had com- 
plained of severe occipital headache and vomited continuously. 

On ExAJiiN.vnoN. — The patient was very ill, but apart from the subcutaneous 
nodules little could be ascertained. Xo tumour was palpable in the abdomen. There 
were no neurological phenomena elicited. The patient died tivo days after admission. 

Autopsy. — There were about fourteen of these subcutaneous nodules, and the 
largest was 1 cm. in diameter. There were numerous small nodules about 4 mm. 
m diameter scattered through the lung, and several larger ones in the retroperitoneum 
and omentum. The largest of these was 5 cm. in diameter and overlav the left 
psoas muscle. The pancreas and liver, spleen, kidneys, adrenals, and intestines 
were normal. The uterus was carefully examined but was normal. There was a 
similar tumour in the cerebellum and other smaller ones in the cerebrum. 

The ribs, skull, lumbar vertebrae, and sternum were sectioned but were normal, 
as were the other bones of the skeleton. 

Histology. — The tissue consists of masses of tumour cells in no definite 
arrangement. A veiy fine reticulum or fibrillar mesh separates the indirtdual cells, 
and in some places there arc isolated strands of connective tissue. The cells them- 
selves are exceptionally anaplastic. Most of them are irregularly polyhedral in 
outline, but not a few are ovoid. The nuclei show excessive mitotic actirtty. 



646 THE BEITISH JOUENAL OF SUEGEEY 


All degrees from the single immature cell, through the larger more immature 
cell, to the immature syncytial giant cell formations are well shown (Fig. 403). All 
this betokens a high degree of malignancy which is not belied by the M’idcspread 
blood-stream metastases, which the autopsy showed to be present in brain, sub- 
cutaneous tissues, and omentum. Local in- 



filtration can be seen at the periphery of 
the tumour. Owing no doubt to the rapid- 
ity of growth, necrosis occurs in the most 
ischajmic situations, so that some areas show 
a peritheliomatous arrangement of tumour 
cells around the open blood spaces. The 
vessels are poorly developed and there is a 
considerable extravasation of blood into the 
least cellular areas. 

The structure of the tumour strongly 
recalls that of giant-cell tumours of bone, 
tendon-sheaths, and other mesoblastic tis- 
sues, which tumours, be it remembered, 
whilst generally innocent, may assume 
malignant characters and metastasize by 
the blood-stream. There were no tumours 


in the bony skeleton in this case. The 
Fig. 403. — Case 7. tumour must be regarded as a pure para- 

JliorosGopio appearance of tumour. mesenteric sarcoma, which is so much more 

anaplastic and malignant than the ordinary 
spindle-celled sarcoma that it has almost lost its spindle characteristics and the 
‘ mixed-cell ’ appearance. 


The low grade of malignancy of the tumours can be explained by the 
lateness of its supervention. They are locally infiltrative, though not to 
the same degree that carcinomata are ; and would probably recur if not 
completely removed. The earlier the malignancy develops, the more rapidly 
does local infiltration occur. Metastasis by the blood-stream is also possible 
then. Case 20 of the Mayo Series of mesenteric tumours® had secondaries in 
the liver, and Case 7 of the above series had secondaries in the brain and 
subcutaneous tissue, and, as can be seen from the anaplasia of the microscopic 
section, must have been malignant from the outset. 

Actual teratomata, though rare, have been reported^® — even chorioma.^^ 
So also have dermoids.^® All the ‘double-barrelled’ spindle-celled tumours 
reported above now fall into one pathological group which can still be called 
‘mixed’ tumours. 

It is interesting to note at this juncture that similar mixed tumours,*® 
and dermoids, occur in the mediastinum. The original mesenchyme which 
formed both paramesenteric and mediastinal connective tissues was a happy 
hunting ground for the early multipotent cells. 

One point that arises out of the above is that when dealing with apparently 
simple tumours, e.g., fibroma or lipoma, it must be remembered that other 
mesoblastic elements may be present unnoticed in but a cursory pathological 
examination. IManj' apparently simple lipomata when removed show fibroma- 
tous or sarcomatous tissue in perhaps one spot onlj%*’ and the infiltrating edges 
of some simple lipomata can be explained onty by the presence of these areas. 

There are described other paramesenteric tumours whose appearances arc 
suggestive of a primitive intestinal or renal origin. Most of these, though 
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not all, arc by virtue of tlieir glandular structure cystic. MacAuley*® reported 
a series of ilcoc.'ccal cysts thought to he cntcrocystoniata, and Higgins and 
Lloyd^ report a ‘mesenteric’ cyst thought to he a pararenal one derived from 
Woinian body remains. Some, too, are thought to arise from Jltillerian body 
remains or ovarian rests, and these too are naturally cystic.^® 

In recent American literature it is wondered whether mesenteric myo- 
mata or fibromyomata are not derived from primitive muscle cells which have 
wandered away from the uterus or broad ligament. This is not so, of course, 
as these tumours may occur in the male. Nor do they arise from misplaced 
cells of the ligament of Treitz or the pelvic fascia ; they arise in siitt from 
multipotent cells. This question is well dealt with by Carter.*® 

Classification of True Paramesentcric Tumours. — One is now in a position 
to formulate a classification of paramesentcric tumours which may be used 
both clinically and pathologically : — 

Bexign'. — A. Simple : Lipoma, Fibroma, Myoma. 

B. Embryonal. 

1. Teratomatous. 

2. Dermoid. 

3. Mixed (Cases 1, 2. 3). 

4. Developmental — 

a. Intestinal. 

b. Wolffian. 

c. Miillerian. 

INLveigxant. — A. Simple : Sarcoma (Case 7). 

B. Embryonal. 

1. Teratomatous — 

a. Sarcoma. 

b. Carcinoma. 

2. Sarcoma arising in mixed tumours 

(Cases 4, 5, and C). 

This classification may also be applied to paramesentcric cysts. The 
older classification of these cysts was into serous, chylous, sanguineous, echino- 
coccal, and dermoid varieties, and the most recent (Ewing’s) into chylous, 
enteric, nephrogenic, and dermoid. 

Serous cysts are degenerative : they may be seen developing in the 
caseous and myxomatous areas of the tumours of Cases 1, 2, and 3 above. 
The chylous cysts are of similar causation probabty, and the sanguineous 
ones are hasmatomata only. So that all these may be put in the simple group. 
Ewing’s enteric, nephrogenic, and dermoid cysts then fit the embrjmnal group 
of the above classification. 

It is not impossible that a certain number of paramesentcric cysts maj' 
arise by degenerative processes liquefying the centres of such ill-nourished 
tumours as that of Case 2. 

Theories of Origin of Paramesenteric Tumours. — These may be briefly 
tabulated : (1) At one time they were supposed to be a form of extra -uterine 
pregnancy — later it was discovered the tumour could develop in the male ! 
(2) Theory of foetal inclusions — ^the tumours were compared with parasitic 
monsters ! (3) Theory of parthenogenesis. (4) Theorj' of heterotopsy and 

cell rests. (5) The embryonal theory as expounded above. The last theorj’ 
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seems to afford the most satisfactory explanation of the pathological nature 
and behaviour of the tumours. 

Signs and Symptoms: Differential Diagnosis: Treatment: Prognosis. — 

These questions, while not unimportant, are not as intriguing as the patho- 
logy, and have been satisfactorily dealt with by otlier writers. 

The tumours seem somewhat more frequent in the female ; Pakowski'” 
puts the ratio at 70 per cent, and in this series the proportion is 5 females 
to 2 males. The sexes were equal in the Mayo Series. They may occur at 
any age, though the malignant ones develop generally after 40. 

Signs and Symptoms . — The initial symptom complained of is either the 
presence of the tumour itself or the onset of a complication : whether the 
tumour be mesenteric or retroperitoneal, the commonest complications are : 
(1) Intestinal obstruction ; (2) Urinary symptoms ; (3) Torsion and degenera- 
tion with or without haemorrhage into the degenerated area. 

Of the above 7 cases, 4 noticed the tumour and attributed vague pain 
to it, 1 comjrlained of urinary symptoms, 1 of swelling of the leg the result 
of pressure on the iliac veins, and 1 of secondaries in the skin. One case 
developed intestinal obstruction and a faecal fistula later. 

The shortness of history, rapidity of growth, and the presence of second- 
aries or ascites arc suggestive of malignancy. In all the eases there was 
a definite grade of secondary anaemia present. 

The actual signs of the tumour must depend on its site and nature. As 
a general rule mesenteric tumours are mobile, but neither of the two reported 
here was — they were too large and adherent. The retroperitoneal ones are 
generally fixed, but one of these reported above {Case S) was ballottable in the 
pelvis as it was pedunculated. They may be solid or fluctuant. The flanks 
are resonant unless a secondary ascites or intestinal obstruction be present. 

Diagnosis.— The differential diagnosis is a question of exelusion diagnosis ; 
cysts and tumours of other organs in the region of the tumour must be 
eliminated clinically or with the help of pyelogram, cholecystogram, and 
barium meal or clysma. The blood should be examined for evidence of 
leukaemia, the Casoni and complement-fixation tests performed for hydatid 
elimination, Wassermann reaction taken, and Hodgkin’s disease excluded. 

It should be noted that in ordinary experience the commonest cause of 
a spherical hard abdominal tumour which can be moved into any quadrant 
of the abdomen of an adult over 20 is not generally a mesenteric cyst or 
tumour but a carcinoma of the colon, or, less commonly, calcified mesenteric 
glands. 

E.xploration is advisable, as complications and malignancj' occur, and in 
any case pre-operative diagnosis is always a little uncertain. 

Treatment . — The tumour should be excised if this is possible. If its 
relationship to other structures such as the pancreas or intestinal blood- 
vessels is too intimate, or there is too much infiltration, there is nothing 
further to be done. In excising a tumour in the mesentery of the bowel, the 
circulation of the corresponding loop must be observed. Resection is often 
necessary. 

In inoperable cases deep X-ray therapy may be tried. In Coses 5 and 0 
above there was no improvement whatsoever with deep X-ray. This affords 
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a striking contrast to tlic l)cIiavioiir of lymphosarcoma under deep X-ray 
treatment. 

Prognosis . — In the matter of prognosis, wliich lias not been fully discussed 
by previous writers, the following points emerge; (1) Only about one-third 
of these tumours can be removed at operation ; in this series .3 out of 7 were 
removed. (2) Tlie immediate mortality rate is about 40 per cent.-’ (3) When 
removed completely, the prognosis is good once the patient gets over the 
shock; however, only one case in this series of 7 is alive three years after 
operation. (4) An idea of the malignancy of the tumour may be obtained 
from a study of the histological apjicarancc of a section and a prognosis given 
on that. (5) Deep X-ray treatment does not improve the prognosis. 

CONCLUSIONS. 

1. A series of 2 solid mesenteric tumours and 4 retroperitoneal tumours 
are reported. They are classed together as paramesentcric tumours. 

2. The similarity of their pathology is discussed and their embryonal 
origin suggested. 

3. A elassification is put forward suitable for both solid and cystic 
tumours. 

4. The signs, symptoms, diagnosis, treatment (including X-ray), and 
prognosis are briefly discussed. 

I am indebted to the honorary surgical staff of the Alfred Hospital for 
permission to publish these cases. 
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OBSERVATIONS ON PLEURAL ABSORPTION.* 

By R. C. brock, 

SUEGICAI- BEGISTBAIt, OUY’S HOSPITAL, AND CONSULTING THORACIC SURGEON TO TUB L.O.C. 

The mortality of the so-called post-pneumonic, usually pneumococcal, type 
of empyema is with even moderate skill in treatment a low one. In the 
so-called syn-pneumonic type, which is usually streptococcal in origin, the 
state of affairs is quite different, and it is generally accepted that even with 
the most skilful treatment the mortality rate is rarely less than 10 per cent, 
and, depending upon the severity of the particular epidemic, frequently 
higher. It is true that in many eases of this type death actually occurs from 
some concurrent major condition such as septicaemia, pneumonia with abscess 
formation, or meningitis, and that the empyema may be merely an incident 
in the course of an overwhelming general infection, but there can also be 
little doubt that the presence of a suppurative inflammation of such a large 
serous membrane as the pleura must have a seriously adverse effect on the 
course of the illness. Just as it is a mistake to attribute the whole of a 
patient’s desperate condition to the suppurative pleurisy while the presence 
of an extensive underlying pneumonia is overlooked, so is it a mistake to 
overlook the fact that the additional burden of an indifferently treated 
pyothorax may turn the balance against the patient. 

In spite of this admitted persistent high mortality, no new suggestions 
for treatment have been made during the last fifteen years — that is, since 
the recommendation of aspiration in the early formative stage and postpone- 
ment of rib resection until the pneumonic condition has subsided. It is clear 
that before any logical improvement in treatment can be suggested it is 
essential to know more of the underlying physiological and pathological 
processes taking place in the pleura, and of these processes it seems that of 
first importance is absorption. Absorption from this large serous membrane 
must be the main feature causing the illness resulting from its infection. This 
illness arises partly from the absorption of bacterial and other toxins and 
partly from absorption and dissemination of micro-organisms themselves. 
There is ample experimental and other evidence to show that bacteria arc 
freely absorbed from the pleura into the general circulation. Wadsworth, 
Corfer," Higgins and Lemon,® and other workers have all shown that particu- 
late matter such as carmine and indian ink or bacteria is readil}' absorbed. 
Thus Higgins and Lemon, ^ after studying the results of injection of finely- 
divided graphite particles, state : “ The sternal and the tracheal lymph nodes 
were always densely black within one hour. It Avas obA'ious, then, that the 
lymph drainage occurred promptly and that free particulate matter vas 


• Read at a nicctiii" of the Association of Surgeons in Manchester, May, 1933. 
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distributed into tlie lymi)h nodes together with tlint contained within the 
pliaffoc^tic cells both of the polyniorphonuelcar and the monocytic types. 
Furthermore it ajipcarcd that the material absorbed and transferred through 
the lymphatics reached the thoracic duct or the right lymphatic duct and 
emptied into the venous circulation within a period of approximately one 
hour; it thus became possible for such particulate material to reach the 
systemic circulation and to appear in the liver, spleen and bone-marrow 
nnthin a relatively short time after injection. . . . Within two to three hours 
of the injection the Kupffer cells were swollen to several times their original 
size, and they encroached on the lumen of the sinusoids, or desquamated into 
the lumen. This appearance always preceded the recognition of particulate 
matter within them."’ This proves quite definitely that an open pathway 
exists for particulate matter from the pleura into the general blood-stream. 

It is to be noted that no attempt is made in this paper to add further 
arguments to the discussion that exists as to the relative parts played by 
the lymphatic system and blood-vessels in the removal of exudate from the 
pleura. The generally accc]ited view is probably the correct one — namely, 
that removal of particulate material, including bacteria, takes place by way 
of the lymphatics, and soluble material by way of the blood-stream. Starling's 
work® seems to prove this latter completely, and the work of the other 
investigators already mentioned amply supports the former. It is probably 
not out of place to drarv a comparison with an infection of the cellular tissues 
of the hand or fingers ; the infection may remain strictly localized with but 
minor symptoms of general disturbance from toxaemia ; or it may spread to 
the axillary lymph-glands, with or without an obvious lymphangitis ; or it 
may lead to general blood-stream infection with gi-eat prostration or death 
of the patient. It is not suggested that in every case of pyogenic infection 
of the pleura general dissemination of micro-organisms takes place ; it is 
clearly the function of the lymphatic system to seize, and if possible fix, the 
invading bacteria, and there is but little doubt that this fixation in the lymph- 
vessels and lymph-nodes of the mediastinum® is successful in the majority of 
cases, just as all but very few infections of the cellular tissue of the hand are 
effectively prevented from spreading beyond the axillary lymph-nodes. No 
one will deny, however, that when the pleura is infeeted there is a mueh 
greater tendency for general blood-stream infection to occur, either on account 
of low resistance on the part of the patient (e.g., infants) or of unusual 
virulence on the part of the infecting organism (e.g., epidemics). For the 
purpose of this paper it is taken for granted that the absorption of the 
purulent fluid is harmful ; and it is also implied that while soluble toxins 
can be absorbed, so can micro-organisms. Indeed, one of the aspects 
W’hich it is wished to stress is that this absorption of bacteria and toxins 
from the infected pleura may be the most prominent feature in the causa- 
tion of the secondary — septicsemic — manifestations from which death so 
often occurs. 

Although, as already mentioned, much work has been done on the 
absorption of particulate matter from the pleura, almost no investigations have 
been made into the factors governing the absorption of fluids by the pleura, 
except for some observations by Starling. Leathes, and Tubby®’ ® nearly 
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forty years ago. This is the more remarkable when one considers the impor- 
tant part the pleura plan's in practieal medicine and surgery. 

The animals used in my investigations were rabbits. These have tlie 
disadvantage of possessing a relatively small chest as compared with the dog, 
but the conditions in the rabbit’s chest are much more comparable to those in 
the human owing to the more stable and relatively impermeable mediastinum 
it possesses, whereas the dog’s mediastinum readily allows passage of air and 
fluids from one side of the chest to the other. The experiments were con- 
ducted under intravenous nembutal anaesthesia, a method of great value in 
observations on the respiratory apparatus seeing that one is able to eliminate 
the difficulties associated with inhalation anaesthesia. The general plan has 
been to introduce fluid into the chest by means of a fine cannula from a 
burette, and at the end of the experiment to open the chest and suck out the 
remaining fluid, v'hich was then measured in the same burette. 


ABSORPTION FROM THE UNINFLAMED PLEURA. 

The simplest fact that has been ascertained is, as could almost have been 
predicted, that the rate of absorption of fluid, i.e., normal saline, varies 
directly with the volume of fluid present. Thus, it is slow witli a few cubic 
centimetres of fluid and rapidly increases as the volume grows larger. Table J 
shows the increase of rate of absorption of normal saline (1) with increase of 
volume of fluid in the chest, (2) with increased depth of respiratory movements. 

Table I. — Showing iNcnEASE of Rate of Absorption of 
Norjial Sai.ine. 


Volume 

OF 1 

FLUID 1 

VOIU.ME 

AnSOliBED 

Shallow 

Respiration 

Deep 

Respiration 

C.c. 

I c.c. ! 

c.c. 

20 

1 1 

3-0 

50 

4-25 , 

7’5 

75 

7-o0 

10-;j 

100 

mem 

14-0 


This is also shown by the varying times of survival of animals after the 
intrapleural injection of varying quantities of a strychnine solution in normal 
saline. Thus, if a solution is made up containing a lethal dose in 5 c.c. of 
fluid and only 5 c.c. are introduced into the pleura, death docs not occur 
before some twelve hours. On the other hand if 50 c.c. of the same strength 
solution are given, death occurs much more rapidly — in fact in two hours. 

The importance of variation in the respiratory movements has next been 
studied, and the results are striking. An account of some initial experiments 
on this aspect of the importance of the respiratory movements was published 
in an earlier paper,” but since then fuller investigations have been made. 
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With quiet respiration the rale of absorption is moderate ; as tlic respiratory 
movements beeoine deeper and more laboured (for example, following the 




Fio. 404. — Tracings of respiratory moveraents from two rabbits after the introduction 
of 50 c.c. of normal saiioo into the pleura. Tho animal breathing deeply ►A) absorbed 9*6 c.c. 
in one hour; the one breathing quietly (B) absorbed only 5 c.c. in the same time. 


administration of CO 2 or partial oeclusion of the traehea) the rate of absorption 
inereases. Table I shows this quite clearly and also shows the variation in 
the absorption rate wth varia- 
tion of the volume of fluid in 
eontaet with the pleura. {See 
also Fig. 404.) 

In other words, if a small 
amount of fluid is in the chest 
and respiration is not embar- 
rassed, very little absorption 
takes place. If, however, a 
maximal amount of fluid is pre- 
sent and respiration is laboured 
and deep, then absorption oeeurs 
at a surprisingly rapid rate. 

This is even better shown in the 
dog when an animal with 200 
e.e. of saline in the pleura and 
breathing quietly absorbed 15 
e.e. in two hours, and a similar 
animal breathing forcefully ab- 
sorbed 1.39 e.e. {Fig. 405).' 

VOL. XXL— NO. 84. 
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Fig. 405. — Simultaneous tracing from two dogs 
after the introduction of 200 c.c. of normal saline into 
the pleura. Tlie animal breathing deeply (upper part 
of figure) absorbed 139 c.c. in 2 hours ; the other 
animal, breathing quietly, absorbed only 154 c.c. in the 
same time. 


43 
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The importance of the respiratory movements can also be shown 
dramatically by comparing the survival time of two rabbits of the same 
litter after the introduction into the pleura of 50 c.c. of strychnine solution. 
A cannula in the opposite pleura connected with a tambour was used to give 
the record shown in Fig. 406. The animal which breathed quietly survived 
twice as long as the animal whose depth of respiration was increased by 
administering COj, and in each case on aspirating the fluid remaining in 




i| I? ! lii I !i;i' "i: 1 J r ;'i i'. II iij; n |5p 

il l illi ill iLi ll i fllil ii.iiliLi iiikl' .'L. , 1 ' li'J iltaJil 1,1 ililllilii i:!!! friijSI !ii ly iS'i,\il!l'..;iii.!! ; «}. I 


Fig. 400. — Tracings of respiratory movements from two rabbits of the same litter after 
introduction into the pleura of 50 c.c. of saline containing strychnine. The upper curve 
is from the one to which COo was administered, and death occurred in 35 minutes. In the 
lower curve breathing is of average depth, and death did not occur before 55 minutes. The 
arrows pointing to interruptions in the tracings mark convulsions. 


the chest it Avas found the approximate volume containing a lethal dose 
had been absorbed, i.e., 5-5 c.c. in the case of the animal breathing deeply, 
and 4'85 c.c. in the case of the other; this gives an hourly rate of 0 c.c. 
and 5-4 c.c. in each case. In a similar experiment with a Aveaker solution 
of strychnine the times of surAUA'al AA-ere 135 minutes AA'ith quiet respiration 
and 70 minutes Avith deep respiration. 

The increased rate of absorption Avith greater volume of fluid probahh 
results from the greater surface area in contact AA’ith the fluid. Ihc increase 
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with deeper respiratory movements may. of course, be partly due to the 
greater agitation giving a wider surface of contact, but this cannot be the 
sole faetor, and it is probable that the chief reason is that the increase of 
power in the respiratory pump causes a greatly increased circulation of both 
blood and lymph. 

ABSORPTION FROM THE INFLAMED PLEURA. 

The question that next arises is whether the absorjition rate is at all 
modified by inflammation of the ])lcura. The only work having any direct 
bearing on the subject I have been able to discover is the observation by 
Starling® that the absorptive power of the pleura could in no way be affected 
either bv scaldiii" the lininj; with hot water or bv treatment with sodium 
fluoride, and Corfer's cx]icriment- on the removal of particulate matter 
following treatment of the jileura with dilute liCl. from which he concluded 
that the absorption rate is delayed. 

Fluid accumulates in any serous cavity when the balance between the 
rate of formation and absorption is altered. Xo one will deny that when 
the pleura is inflamed fluid accumulates chiefly because it is formed at a 
greatly excessive rate. The result of the inflammation on the rate of absorp- 
tion is, however, masked by this great outpouring of fluid, but a moment’s 
consideration will show that it can cither remain unaltered, can be diminished, 
or can be increased. It is, moreover, of considerable practical importance to 
know the exact change, if any, that takes place in the rate of absorption, and 
it is indeed a surprising fact that this question has so far been given such 
scant attention and that no one has attempted to settle the problem definitely. 
It has been accepted that absorption does occur, but whether at an increased, 
decreased, or unaltered rate is not known. Some, in fact, have gone so far 
as to suggest that no appreciable absorption can occur when exudation is 
occurring, for fluid can scarcely pass both ways to and from blood-vessels and 
lymphatics. This latter argument, however, entirely overlooks the phasic 
conditions resulting from the respiratory movements which undoubtedly play 
a ver\^ important part in absorption. 

It was found that the simplest and most certain way of producing as it 
Were a standard inflammation of the pleura was by the injection of a few 
minims of turpentine. Within twenty-four hours an intense sero-fibrinous 
reaction occurs with formation of a large effusion. If the injection is repeated 
after a day or two, this progresses to the stage of thick pus formation in a 
Well-shut-off empyema cavity. 

The problem that presents itself is the difliculty of accurately determining 
the volumetric absorption of fluid from a cavity into which exudation has 
occurred and is still occurring. It is clear that, however carefully one 
aspirates the chest dry at the beginning of the experiment, one can never be 
sure that some fluid is not left in (in fact one might say that one can be sure 
that some fluid will be left in) and also fluid is being formed at an unknown 
rate during the actual experiment. These difficulties have been circum- 
vented, at any rate in part, by the use of a saline solution of strychnine con- 
taining a lethal dose of the drug in a known volume of the fluid. After 
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aspiration of the existing exudate this solution is injected into the pleura 
and the death of the animal gives a definite end-point. The fluid remaining 
at the end of the experiment is measured. 

Using this method, the absorption rate has been estimated at stages of 
pleurisy ranging from twenty-four hours to eighteen days, and the results 
have been definite and constant in showing an increased rate of absorption. 
This increase is more marked in the earlier stages (twenty-four to forty-eiglit 
hours). Table II shows results from these experiments, and it can be seen 
that a control animal would survive 100 minutes with absorption of the 
requisite amount of fluid containing a lethal dose, while the animal with an 
inflamed pleura would survive only 35 minutes. Even in the third week 
the absorption rate is at least doubled. 

Table II. — Showing Increased Rate of Absorption with 
Acute InfL(VM]mation and Increased Depth of Respiration. 


Days op 

I^TLA^^ATIO^J 

Tijie op I 

Survival 

COSTROL 

Sdaolovy eespirahos 



Mins. 

Mins. 

24 hours 

35 

100 

3 days 

25 

180 

4 days 

53 

180 

10 days 

CO 

135 

15 days 

09 1 

120 

Deep Bbeathing 


24 hours 

25 

100 

48 hours 

15 

135 

5 days 

40 

180 

18 days 

25 

120 


Tlie amount of fluid absorbed by the end of the experiment in the animals 
with an inflamed pleura varied, as one would expect, since it was not possible 
to be sure that one had aspirated all the exudate at the beginning of the 
experiment and fluid was also being formed during the whole course of the 
experiment. In spite of this, volumetric confirmation of the increased rate 
of absorption was frequently obtained in addition to the diminution in the 
time of survival. Thus : — 

R. 47. — Control. Weight 2-6 kilos. 

L.D. — 2-0 X 0-08 = 2-08 mgrm. (contained in 10 c.c.). 

Strj’chnine solution used = 10 mgrm. in 50 c.c. of normal saline. 

12 noon. — 50 c.c. of fluid introduced into left pleura. Respiration (controlled 
by kymographic tracing), average depth. 

1.40 p.m. — Death occurred ; i.e., in 100 minutes. 

PosT-jiORTEJi. — 13-25 c.c. absorbed, i.e., 7-8 c.c. per hour. 

R. 48. — Twin of control. Weight 2-0 kilos. 

Twenty hours’ inflammation ; other details identical with control. 

2.54 p.m. — 50 c.c. of solution introduced into left pleura. Respiration (kymo- 
graphic tracing) comparable to that of control. 

3.30 p.m. — Death occurred, i.e., in 36 minutes. 
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PosT-MOUTf-M. — l-PI."! c.c. absorbed, i.c.. --i e.c. |)cr hour. There was a tyj)ieal 
diffuse pleurisy with much rceent exudate extcndiiiix over the whole of the left lung 
and left pleural space. 

Comment. — ^Dcath occurred three timc.s as quickly as in the control of 
the same litter and there was close verifiealion in the volume of fluid removed 
(13-25 e.c. in R. 47. 14 c.c. in R. 4S). In both eases, as in all others, the 
rapid onset of rigor mortis characteristic of stryelmiuc poisoning occurred. 

Again : — 

R. 74. — Control. IVcight ;5 kilos. 

L.D. = 2-4 nigrm., and this is contained in 12 c.c. of solution. 

10.48 a.m. — .70 c.c. of fluid introducc«l into left pleura. 

12-44 p.m. — Death occurred, i.c., in 2 hours. 

Post-mortem. — 12-75 c.c. absorbed, i.c., G-37 c.c. per hour. 

R. 73. — T\vin of control. Weight 2-0 kilos. 

In this case turpentine n-as injected into the left pleura on two occasions and 
turbid fluid aspirated at frequent intervals until thick pus was obtained. The final 
experiment -was carried out on the fifteenth day. 

Aug. 3. — ^.‘Vspiration of chest resulted in 32 c.c. of purulent fluid with thick 
flocculi. 

11.13 a.m. — 50 c.c. of fluid introduced into left pleura. 

12.22 p.m. — Death occurred, i.c., in 00 minutes. 

PosT-.MORTEM. — 12 c.c. absorbed, i.c., 10-5 c.c. per hour. There was an intense 
diffuse pleuris}' on the left. The right side of the chest was normal and contained 
no fluid. 

Comment, — The shorter time of survival is confirmed almost exactly by 
the volumetric absorption. 

Such striking confirmation was not always obtained, but there was never 
an excessive difference between the amount absorbed from the control and 
from the animal with the pleurisy, and the character of the fluid removed at 
the end of the experiment in the latter ease always showed clear e7idence of 
having been mixed with purulent exudate. 

The same variation of rate of absorption with variation in respiratory 
movements was also shown to occur, i.e., if deep breathing was induced, the 
absorption rate was increased still further {see Table II) 

There is an obvious criticism to this method — namely, that the animals 
die sooner because they are not well ; i.e., the lethal dose for them is smaller 
than for a normal animal. Apart from the confirmatory evidence of the 
volume of fluid absorbed, as shown above, this objection can also be disproved 
m another way ; if the solution is placed in the opposite, i.e., the healthy, 
side of the chest, it can be shown that the lethal dose and time of survival 
lire the same as for a healthy animal. 

Thus : — 

R- 84. — Weight 3-03 kilos. 

L.D. = 3-05 x 0-8 = 2-44 mgrm. (= 12 c.c. of fluid). 

July 30. — Injection of turpentine into left pleura (ether ansesthesia). 

Aug. 3 (fourth day). — Aspiration of left pleura resulted in removal of 17 c.c. of 
turbid fluid. ‘ 

11.45 a.m. — 50 c.c. of fluid into right side of chest. Respiration of average 
depth. 

3.20 p.m. — ^Death occurred, i.e., in 3 hours, 35 minutes. 
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PosT-JiORTEM. — 14 c.c. of fluid absorbed from the right chest, i.e., 3 c.c. per hour. 
On the left side there was a diffuse acute pleurisy and 6 c.c. of turbid fluid were 
present, i.e., either this amount had not been removed at the preliminary aspiration, 
or it had formed during the course of the experiment, and in any case illustrates 
well how unsafe it would have been to rely on volumetric methods alone to estimate 
absorption from the inflamed side. 

R. 95. — Weight 3-2 kilos. 

Aug. 25. — Injection of turpentine into left chest. 

Sept. 3. — Ninth day of pleurisy. Preliminary aspiration gave 35 c.c. of puru- 
lent fluid from the left pleura. 

10.38 a.m. — 50 c.c. of fluid into right chest. Respiration of moderate depth. 

12.43 p.m. — Death occurred, i.e., in 125 minutes. 

Post-mortem. — 13-5 c.c. absorbed from right pleura (L.D. = 12-8 c.c.). Left 
pleura showed splendid example of suppurative pleurisy with 3 c.c. of fluid present. 

It is not suggested that this stryehnine method of estimating the absorp- 
tion rate from the inflamed pleura is without fault. It is only intended to 
present the method, state the results obtained from it, and draw certain con- 
clusions in vietv of the consistently similar results. It is felt that in the 
absence of a better method the observations are worthy of notice. Although 
in each case an apjDroximate lethal dose has been worked out, it must be made 
quite clear that such an arbitrary dose alone is of no true scientific value ; 
apart from other considerations, the weight of the animal may be inaccurate, 
e.g., from a recent meal or from rapid wasting. For this reason it has been 
a constant practice to use as a control an animal of the same litter which was 
also in apparent good health. 

The objection that one is using a crystalloid toxic substance and not a 
colloidal one is more pertinent and is difficult to answer unless one has actually 
repeated the experiments with a colloidal toxin. To do this, however, M'oukl 
be no light task and would probably introduce other and more complicated 
sources of error. At the same time I should like to point out that when 
normal saline is introduced into the pleura, proteins are rapidly added to it, 
as shown by Starling,® and the absorption rate of this colloid-containing fluid 
continues unchanged. Some experiments were also carried out during this 
series in which rabbit’s serum was introduced into the pleura instead of 
normal saline, and it was shown that the same variations of the absorption 
rate occur, although the whole process is slower with the scrum than when 
normal saline is used. 

From the experiments on the uninflamed pleura it was pointed out that 
a patient with a large effusion and breathing deeply is absorbing fluid from 
the pleura at a very rapid rate. From these observations in the presence 
of inflammation it is suggested that in a patient with an acutely inflamed 
pleura containing a large amount of free fluid and who is correspondingly 
dyspnoeic (or even more grossly dyspnccic from an associated pneumonic 
process) the rate of absorption is grossly — in fact, one may even say alarm- 
ingly — increased. Just as these experimental animals with an acutely inflamed 
pleura and very dyspnccic killed themselves more quickly by means of the 
strychnine they absorbed, so it is suggested that the grossly dyspnccic, perhaps 
cj'anosed, patient with a suppurative pleurisy is helping to kill himself more 
quickly by a more rapid absorption of toxins. 
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When one remembers the intense liyiK'nemin of acute inflnmmntion, 
especially during the early stages, it is (piite reasonable to snpjiose that such 
an increased rate of absorjition docs oeeiir. and it is sngnestcd that this 
increased vascularity is the mechanism responsible for the increase. 

EFFECT OF PNEUMOTHORAX ON THE ABSORPTION RATE. 

BHien this greatly increased rate of absorption became apjiarent the 
obvious step was to attempt to find some further means of diminishing the 
rate of absorption, and to this end the effect of artificial pneumothorax was 
investigated. Although there has been a great deal of work on the absorption 
of gases from an artificial pncnniothorax, no attempt has been made to 
ascertain the effect of air replacement on the absorption of fluids from the 
pleura. It was expected and hoped that the absorption nitc would be greatly 
diminished when air was added, but this was found not to be so. The rate 
of absorption was at least doubled. Thus, in Table III. the effect of a 

Table III. — Showing Incuk.vsi; ok Voi.umi; .Aiisoiinnn with 
.•VnniTiON OF .Ain. 


air 

Kfjt.ct 

OF rxKfMOTnorL^x 

Normal :?alinf 

\ ohimc Abeo^b<^/J 
in 1 Hour 

! 

c.c. 

1 

I t'.C. 

c.c. 

0 

25 

1 0-25 

45 

25 

3-25 

50 

25 

I 3-5 


pneumothorax on the volume of absorption is seen, and in Tables IV and V 
the effect on the time of survival after using a strychnine solution is illus- 
trated. In these latter experiments the volumetric increase of fluid absorbed 
also corresponded. As tbe proportion of air increases so does the rate of 


Table IV. 


Air 

EFFECT OP PyEU^IOrnORAX 

Volume of 
FJuij 

Time of 
Sumral 

TVeight 

c.c. 

c.c. 

Mins. 

Kilos. 

0 

50 

Go 

30 

0 

50 

54 

30 

25 

50 

28 

3-3 

25 

50 

27 

3-25 

50 

50 

.30 

40 


absorption. Table V shows that deep and laboured respiration further 
increases the rate of absorption. In other words, absorption takes place more 
rapidly from a hydropneumothorax than from a hydrothorax, and more 
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rapidly still when dyspnoea is present. Similarly, when inflammation is 
present the addition of air still further increases the rate of absorption 
{Table VI). A solution of strychnine in normal saline Avas employed in 
these experiments. 


Table V. 


Mr 

Effect op Pseujiothorax 

Volume of 
Fluid 

Time of 
Survival 

AVeight 

c.c. 

C.C. 

Mins. 

Kilos. 

0 

25 

180 

30 

10 

25 

110 

2-95 

15 

25 

95 

2-7 

20 

25 

88 

30 

25 

25 

80 

30 

25 

25 

G8 

3-45 

40 

25 

GO 

3-2 

50 

25 

65 

3-3 

50 

25 

51 

315 

70 

25 

.38 

3C 


Deep breathing with COj 


25 I 

25 

S3 

3-2 


Once more to recapitulate : the patient who is grossly dyspnocic Avith a 
large pj’-o-pneumothorax and an acutely inflamed pleura is absorbing harmful 
substances at an alarmingly rapid rate. 

The explanation of this increased rate of absorption in the presence of a 
pneumothorax is difficult to see ; it is the reverse of Avhat one Avould expect, 
but the results of these observations are so striking and so consistent that 
only the one conclusion can be draAAm from them. It may be stated here 
that all the series of experiments recorded in this paper have been confirmed 
at least tAA'o or three times, although to avoid confusion only the simplest 
outline of figures has been gh’^en. 


Table VI. 



EFraCT OF P^'EUJIOTlIORAX AND 
INFLA3DIATION 

Hejiarks 

Air j 

1 

Volume of 
; Fluid 

Time of 
Survival 

V’ciglit 


C.C. 

0 

c.c. 

50 

Mins. 

120 

Kilos 

30 

Control. No 
inflammation 

0 

50 

73 

3-25 

Control. 24 hours’ 
inflammation 

25 

50 

50 

3-25 

Pneumothorax and 
27 hours’ inflam- 
mation 
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The only other ex])criincntnl work on tlic effect of a jineumothorax on 
absorption from the jilcnra has been concerned witli llic fate of jiarticulatc 
matter (c.g.. inclian ink), and the .somewhat meagre rcsnlts are in direefc 
condict with those recorded above. Dolley and Wiese*’ conclude from obscr^'- 
ing the rate of How from the thoracic dud that the rate of absorption of 
trj-yian blue from the ple\ira is delayed : they do not seem, however, to be 
acquainted with Starling's work® in which he showed that tlic removal of 
such a dye from the pleura occurs almost entirely by way of the blood-stream, 
and its appearance in the lymph from the thoracic duet can be accounted for 
by its filtration from the blood into the tissue s]iaecs and thence into the 
hanphatic system secondarily. He showed, for instance, that it could be 
readily demonstrated in the urine at once ; Dolley and Wiese make no mention 
of the urine examination, and one is forced to discount this part of their 
observations. The well-known cxjierinicnts demonstrating the greater time 
taken for the removal of soot jiarticlcs from the lung on the same side as a 
pneumothorax was present, although showing undoubted diminution of absorp- 
tion from the lung, arc not applicable to absorption from the pleura. 

DISCUSSION. 

The practical application of these findings is straightforward, and in 
pleural suppuration applies especially to the early, so-called formative, stage, 
when purulent fluid is first noticed in the chest but it has not thickened to 
form pure pus and the patient is still desperately ill from the accompanying 
pneumonic process or general infection. It is at this, the most dangerous, 
stage of the illness that refinements of detail of management of the effusion 
are lacking. It is clear that aspiration should be repeatedly practised to 
diminish the total volume of fiiiid, and all other possible measures taken to 
relieve dyspnoea. The frequency and need for aspiration I feel is a matter of 
first importance. At present it is a common practice to aspirate the fluid as 
often as appears necessary to relieve gross dyspnoea. This usually means 
fluid is allowed to accumulate for some forty-eight hours, or even longer, by 
which time the effusion is sufficiently large to cause gross displacement of 
the mediastinum. Removal of all this accumulated fluid at one aspiration 
IS not only dangerous but frequently impossible owing to the symptoms of 
distress which rapidly develop, especially in little children. We know from 
these observations that such a patient lias been absorbing toxic substances 
at an excessive rate ; that he has been helping to kill himself more quickly 
just as the experimental animals did. It is certain that aspiration should 
be practised more often both to prevent accumulation and to give the 
maximum relief from dyspnoea. I feel that twice a day is not too often in 
a really ill patient, and this can be carried out with verj’ little trouble if 
the step suggested by Tudor Edwards is followed. MTien the local anses- 
thetie is administered for the first aspiration a short incision is made down 
to the intercostal space, and after aspiration the small wound is packed 
and left open. Subsequent aspirations can be performed with very little 
disturbance to the patient and with but little fear of a spreading cellulitis 
of the chest wall. 
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In the acute stage in which absorption of exudate is not desirable, air 
replacement, if performed at all, should be minimal and only sufficient to 
relieve symptoms of distress following aspiration. If aspiration is repeated 
as often as recommended it is doubtful if symptoms of distress due to removal 
of fluid should occur. It as to be noted {see Tables III and IV) that if air 
is added to fluid in the chest, e.g., 25 c.c. of air added to 25 c.c. of fluid, the 
absorption rate is increased (survival time after strychnine diminished from 
180 to 80 minutes). If, however, air is made to replace fluid in the chest, 
e.g., 50 c.c. of fluid half replaced by air, the absorption time is slightly 
diminished (survival time 65 minutes becomes 80 minutes). In other words, 
the replacement of fluid removed by a smaller quantity of air will do but little 
harm ; addition of air, or replacement by a larger quantity, will hasten 
absorption. 

There are times, however, when it is wished to assist absorption of an 
effusion, such as in some cases of clear effusion, and in certain selected cases 
of empyema. Replacement of the aspirated fluid by air will help absorption, 
and, where there is no contra-indication (e.g., tuberculosis) the administration 
of COg at regular intervals will also help. The air replacement of pleural 
fluids is, of course, no new procedure. It has been strongly advocated by 
many as a means of treatment. These new observations do serve, however, 
to put the method on a sound physiological and pathological basis. 

SUMMARY. 

1. The necessity for a greater knowledge of the underlying physiological 
and pathological processes occurring in the pleura in acute inflammation is 
pointed out, and it is suggested that of these processes the most important 
is absorption. 

2. From experimental observation it is demonstrated that absorption 
of fluid from the pleura varies directly with the volume of fluid present, and, 
moreover, is profoundly modified by variations in the depth of the respiratory 
movements. With deep breathing the rate is much increased over that when 
respiration is moderate or slow in depth. 

3. Acute inflammation produces a marked increase in the rate of absorp- 
tion of fluid. 

4. The presence of air in the chest in addition to fluid still further 
increases the rate of absorption ; if inflammation is present and the patient 
is dyspnceic, as in the case of a large pyo-pneumothorax, the rate of absorp- 
tion is alarmingly increased. 

5. Certain practical conclusions are drawn from these findings. 

The greater part of this work was carried out by the writer as Surgical 
Research Scholar to the Association of Surgeons (1932-3) ; a smaller portion 
as the Astlcy Cooper Student, Guy’s Hospital. 

I wish to acknowledge with grateful thanks the facilities for work in the 
Department of Physiology, Guy’s Hospital, accorded me by Professor M. ^ 
Pembrey. and the very kind help and advice I received from him. HS- 
is published by permission of the Editor of the Journal of Thoracic Surgern. 
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THE PLAN OF THE VISCERAL NERVES IN THE LUMBAR 
AND SACRAL OUTFLOWS OF THE AUTONOMIC 
NERVOUS SYSTEM. 

By HUGH C. TRUMBLE, 

FROM THE BAKER JtEDICAE RESEARCH INSTITUTE, MELBOURNE. 


For some years past surgeons have displayed great interest in the sympathetic 
nervous system. Papers dealing with the subject from different aspects have 
been published in astonishing numbers. It was soon apparent that many of 
the authors had not a sound conception of the anatomy and physiology of 
the system, and that the nomenclature was not all that eould be desired. 
jNIany facts which had been discovered long ago by pliysiologists were re- 
discovered by surgeons, and not alwaj's did the latter appear to know of or 
acknowledge the work of the former. The conclusions of distinguished 
physiologists have been attacked by surgeons who thought that they had 
discovered facts hitherto unknown, although a careful search through the 
literature would have shown that the physiologists concerned were not ignorant 
of the facts and that they had not neglected them in drawing their 
conclusions. Sweeping assumptions have been made from quite insufficient 
and ill-established observations. 

In connection with the autonomic nervous system an immense amount 
of careful detailed work has been done by physiologists, who succeeded years 
ago in presenting a fairly definite though incomplete plan of the nerves. J. N. 
Langley in particular stands out as a gifted and devoted worker in this field. 

For a detailed description of the nerves dealt with in this paper, as seen 
in cats and rabbits, the reader is referred to a paper by Langley and Anderson.* 

On the other hand, anatomists have lagged behind, the descriptions 
given in most text-books leaving the reader with no notion whatever of any 
ordered plan. The nomenclature of the anatomists is chaotic, and takes but 
little account of that used by physiologists. 

It is scarcely to be wondered at that much confusion has arisen in 
medical circles. In one well-known work on neurology for instance, the 
sympathetic fibres to the bladder arc depicted as leaving the spinal cord 
in the third, fourth, and fifth lumbar nerves, although in fact there are as a 
rule no white rami from these nerves. It Avould be easy to point out other 
errors of equal magnitude. 

It is the purpose of the author to show that the autonomic nervous system 
in man is strikingly similar to that found in many animals, and that there is 
no need for a separate and dissimilar nomenclature. In this paper attention 
is confined largely to a consideration of the outflows to the lower abdominal 
and pelvic viscera. The sketch is incomplete, no attempt being made to 
review the literature exhaustively. The author endeavours rather to stress 
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outstanding facts wliicli he lias liad an opportunity of verifying personally, 
and to present a cicarly-delincd picture wliieli he lio])cs may be of service 
to medical men and to surgeons in j)artienlar. 


PLAN OF THE AUTONOMIC NERVOUS SYSTEM. 

It is assumed that the reader has .a working knowledge of the plan of the 
autonomic nervous system as dci)ietcd by Gaskcll and Langley. .A descrip- 
tion of the various outflows and arcs is bcyoiul the scope of this paper. 


NOMENCLATURE. 

It is proposed to use largely the nomenclature employed by Langley. 
The nerve bundles passing forwards from the lumbar sympatbetie trunks to 
the region of origin of the inferior mescnlcrie ganglion or ganglia will be called 
the ‘inferior’ or ‘lumbar splanchnic nerves’. Certain bundles conneeting the 
inferior mesenteric with the crcliae or superior mescntcrie ganglion are named 
by Langley ‘the ascending branch of the inferior mesenteric ganglion’. This 
appears to be an unsatisfactory title, as it is rather a root of the ganglion, and 
so it will be. termed the ‘cadiae root of the inferior mesentcrie ganglion’. 
From the inferior mesenteric ganglion arise colonic branches, and the 
htToogastric nerves, right and left, which pass into the pelvis to take part in 
the formation of the pelvic plexuses. I’rom eertain saeral nerves arise the 
pelvic nerves which, after a short course, enter the pelvic plexus of the 
corresponding side. From the pelvic plexuses arise visceral branches to 
the rectum, bladder, and other pelvic organs. {See Figs. 407, 408, 410, 411.) 



Fig. 407. — Diagrammatic representation of the lumbar outflow in the guinea-pig. The 
trunks lie close together. The lowest white rami enter the trunks well below the point of 
of the inferior mesenteric artery from the aorta. Similarly in relation to the arterj’ 
the inferior splanchnic ner\’es arise low down and run ventrally and eranially on either side 
of the aorta to the inferior mesenteric ring, or ganglion, which is penetrated by the inferior 
mesenteric artery, as in other animals. 'ITie coeliac root enters the ganglion from above, 
and from the latter arise colonic branches and the hj’pogastric nerves. The trunks and 
inferior splanchnic ner\'^s of the right side are represented by the interrupted lines. Actually 
the colonic branches are more numerous than shown in the diagram. Microscopically small 
ganglionic nodes are to be seen scattered in the ' ring 


It is to be hoped that this nomenclature will displace the numerous terms 
found in anatomical text-books, such as ‘aortic plexus’, ‘ h\-pogastric plexus’, 
nervus erigens’, ‘presacral nerve’, ‘intermesenteric plexus’, and so on. 
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ANATOMY. 

The macroscopic and microscopic anatomy of the autonomic nerves of 
the lumbar and sacral regions in rabbits, cats, and dogs was described in 
great detail by Langley and Anderson^’ ® in a series of masterly papers. The 
author has made many dissections in dogs, cats, guinea-pigs, rabbits, opossums, 
monkeys, and human beings, and in all the general plan has been much the 
same, although minor variations are usually to be found. 

The composition of the various nerve bundles has been studied by the 
method of teasing short segments in glycerin after immersion in a 1 per cent 
solution of osmic acid. In many instances nerves were divided in living 
animals and after the passage of six or seven days the animals were killed 



Fig. 408. — Diagram to show the arrangement of the lumbosacral nerves in the cat. 
The lumbar trunks lie close together. The inferior splanchnic nerves pass forward on either 
side of the aorta into the mesentery of the colon. In the region of the inferior mesenteric 
artery they unite to form stout bundles on either side united by decussating bands passing 
cranially and caudally to the artery so as to form a ring of nervous tissue encircling the 
vessel. The cceliac root passes into the ring, and from the latter arise numerous colonic 
branches and the hv’pogastric nerves. Several small ganglionic nodes aro to bo demon- 
strated in the ‘ ring wliich, however, appears on superiicial examination to bo a largo 
discrete nodule (^ee Fig, 414). The hj^jogastric nerves join up with the pelvic nerves to 
form the pelvic plexuses, which give branches to the pelvio viscera. The lesser splanchnic 
and renal nerves are not shown. 


and degenerated fibres were traced. No attempt was made to count tlic 
fibres or to assess accurately the relative numbers of medullated and non- 
medullated fibres. 

The Sympathetic Trunks (Figs. 408, 410, 411). — In the thoracic region 
each sympathetic trunk crosses the heads of the ribs and thus is situated 
quite close to the corresponding intercostal nerves. In the lower thoracic 
and lumbar regions the psoas muscle intervenes and the trunk passes forwards, 
skirting the medial border of the muscle and coming to lie on the antero- 
lateral aspeet of the vertebral bodies a considerable distance from the lumbar 
nerves. Below the pelvic brim, the sacral trunk comes to lie close to the 
saeral nerves as they issue from the sacral foramina, and ends by joining with 
its fellow of the opposite side in the ganglion impar, situated low down in 
front of the coccyx. It should be noted that in small animals the two lumbo- 
sacral trunks are separated by a verj’’ small interval, whilst in man the interva 
is disproportionately greater. In the lumbar and sacral regions the trim 's 
are connected by numerous fine twigs. Ganglia are found to correspond m 
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position more or less regularly with the vcrlcbral bodies, but Ibis is not an 
invariable arrangement. Fusion of two ganglia is frequently to be noted. 
The trunks between obvious ganglia contain both incdidlatcd and non-niedul- 
lated fibres, the latter preponderating. The nicdullatcd fibres tend to remain 
near the surface and run in bundles (Midler-), llctwccn the fibres arc 
numerous scattered ganglion cells. 

The Rami. — In the tboracie region the rami are (piite short and the grey 
and white lie close together. In the lumbar area the grey rami pass almost 
directly backwards from the lateral chain to the ajipropriate sjunal nerve 
accompanying the lumbar vessels under the arches of origin of the psoas 
muscle. They anchor the ganglionatcd trunks firmly so that the latter cannot 
be d^a^vn ventrally until the grey rami arc rlividcd. Only a very short 
segment of a lumbar grey ramus is visible until the psoas muscle is removed 
{Fig. 409). The while rami take a long oblique course between the slips of 



Fio. 400. — Dinurnin to show how the 
I»«ons museJo separnte^ tlie lumbar sympn« 
thetic trunk from tlic spina! nerve?. In tlio 
thorax, crania! to t!io slip of oripin 

of t!ie inu.«c!e, t!)C trunk cros.ses tlie rib 
!ien<!s and !ics cpiite c!oso to the intercostal 
n<»rvos, 80 t!mt the rami are short and clo.«c 
together. In tlie lumbar region tlio trunk 
!ie3 some distance from the lumbar nerves^ 
so that tlie rami take a much !onger course. 
The grey rami pass almost directly back* 
wards, or backwards and downwards, from 
the trunk to the lumbar nerves in company 
with the lumbar vessels under the arches 
formed by the psoas muscle between the 
intervertebral discs. The white rami are 
obliquely placed, crossing the slips of origin 
of the psoas muscle and thus issuing from 
the surface of the muscle to join the trunks 
well below their point of origin. Tlie grey 
rami always hug the vertebral bodies and 
never pierce the surface of the psoas muscle. 


origin of the psoas muscle downwards, inwards, and forwards, to join the 
lumbar trunk well below their points of origin from the spinal nerves. They 
thus emerge from the ventral surface of the psoas muscle and are quite distinct 
from the grey rami. The white ramus from, say, the first lumbar nerve joins 
the trunk at or below the point of origin of the grey ramus in the second 
lumbar nerve (Figs. 409-411). The white rami are frequently duplicated and 
there may be more than two bundles (Fig. 410). In the dog the lowest white 
ramus springs from the third or fourth lumbar nerve, in iMacaque monkeys 
usually from the third, though occasionalh’^ from the fourth, and in man from 
the second lumbar nerve. In the sacral region the grey rami are short and 



668 THE BEITISH JOUEHAL OE SUEGEEY 


pass obliquely outwards and downwards to join the saeral nerves. White 
rami do not arise from the nerves taking a major part in the formation of 
the limb plexuses. 



The white rami consist verj’ largely of medullatcd fibres, which var\ 
greatly in size. The grey rami are composed mainly of non-medullatcd 
fibres, but medullatcd fibres are commonly to be seen in fair numbers, f a. 
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proportion of nicchillatctl fibres :ip|H‘ars to vary a •'oocl deal in different 
animals, but tbe antbor lias not examined siiirKuenl material to la; worthy of 
record. Langley' discusses tbe ijuestion of origin and flcst in.at ion of the 
mcdullated fibres found in grey rami. They may be jireg.-inglionie fibres 
which have not made eonneetion with cells in the ganglia of tbe lateral ebains. 
hut are passing to do so with cells situated furlber afield. They may be 
medullatcd postganglionic fibres, while some may be afferent fibres passing 
from the periphery via the grey rami to the trunks and so via the white rami 
to the appropriate jiosterior root ganglion. 

The Lesser Splanchnic Nerves (/'h’g.v. -110. HI). — Helow the lowest root of 
the great splanchnic nerve, arising from the thoracic and the upper lumbar 
trunks, arc a varying number of branches which jmss to the region of origin 
of the renal vessels. These freely anastomose and give off branches to the 
kidneys and adrenal glands, some to the eicliac,' ganglion, aiul often one or 
more branches to the region of the inferior mesenteric ganglion or network 
and the spermatic or ovarian ganglion. These nerves arc coinjiosed mainly 
of medullatcd fdrres. Whilst they are described as branches arising from the 
trunks, probably the great majority of the fibres arise from cells in the spinal 
cord and merely pass through the trunks without making contact with ganglion 
cells situated therein. 

The Inferior or Lumbar Splanchnic Nerves (Figs. tOT, lOS. 410. 411). — 
This name should be reserved for nerves passing to the inferior mesenteric 
ganglion and should not include the lesser splanchnic nerves arising from the 
upper lumbar trunks. They arise from the upper lumbar trunks and pass 
medially domiwards and forwards round the aorta to reach tbe inferior 


mesenteric ganglion. On the right side they usually j)ass between the inferior 
'ena cava and the aorta. They arc variable in number (from two to four on 
each side) and point of origin, most commonly arising opposite the first, 
second, and third lumbar vertebra;. In man the more cranially situated of 
these nerves pass more directly forwards round the aorta and then turn 
sharply downwards in company with the coeliac roots of the inferior mesenteric 
ganglion, often communicating with the spermatic or ovarian ganglion (Fig. 
411). Hence, they have been described in anatomical text-books as branches 
reinforcing’ the ‘aortic plexus’. 

The lesser splanchnic nerves and the inferior splanchnic nerwes are 
composed in the main of medullatcd fibres of varying size. The fibres 
c egenerate on the distal side of a point of section, or after section of the white 
rami, showing that the cell bodies are situated centrally. 

The Coeliac Hoot of the Inferior Mesenteric Ganglion (Figs. 407, 408, 
, 411). — This is constantly present and is usually represented by two or 
more nerve bundles springing from the coeliac or superior mesenteric ganglion 
or rom nerves in the vicinity. Frequently the lesser splanchnic nerves or 
renal nerves may add a contribution. The bundles pass downwards in front 
re aorta, usually communicating with the spermatic ganglia, to join up 
^ > 1 the inferior splanchnic nerves at the inferior mesenteric ganglion. Xeiwe 
I )rcs of the coeliac root are mainly non-medullated, but medullatcd fibres 
ore present in fair numbers. In dogs these degenerate on the eaudal side 
o point of section through the root at any point or after section of the great 
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splanchnic nerves. 'I'liiis the nerve cells nre probably siliinlcd in the Ihonieic 
portion of the spinal cord or in the posterior root {lanclia. 

The ca-liae root of the inferior incsenlcric ^anclion and the inferior 
splanchnic nerves have been described bv I.carmonth" in recently published 
papers as the roots of the ‘]>resaeral nerve. This author deplores the “too 
slarish a transference of the arrangement in animals to eoneeplions of human 
physiologv ". The present author is definitely of the opinion that there is 
a very close rcsemblanec hetween the systems found in animals and man. 
Learmonth’s terminology serves only to obscure the plan in man, and his 
description of the inferior splanehnie nerves and the inferior mesenteric 
network is distinctly misleading. 

The Inferior Mesenteric Ganglion or Ganglia. — Langley and .\ndcrson' 
point out that in the cat the ganglion consists of several distinct nodes, and 
they mention that Navroeki aiid Seabitehewsky (l.sni) had jrrcviously noted 
this fact. Many present-day authors apjicar to have overlooked this work. 

In dogs, guinea-pigs, cats, and rabbits (/'/gv. 407, 408. 418) the ganglion 
is represented by several nodides in close i)ro.\imity. connected by nerve- 
bundles so as to form a ring of nervous tissue encircling the inferior mesenteric 
arter}'. The ring is usually made up as follows : Two or more of the inferior 
splanchnic nerves on each side fuse in a small ganglionic node which receives 
also twigs from the cocliac root. A nerve bundle passing transversely cranial 
to the inferior mesenteric artery connects the two nodes, which may ajfpcar 
to be fused into a single mass, and fasciculi pass eaudally from them on cither 
side of the artery to enter small ganglia, which also receive the more eaudally 
situated inferior splanchnic nerves. The lateral bundles are longer in rabbits 
than in cats and dogs (Langley and Anderson’). Tlie distal ganglia are 
connected by a short transverse nerve placed caudal to the artery, and give 
origin to the In-pogastric nerves. From the ring of nerve tissue arise 
numerous nerves which run in company with the branches of the artery to 
the colon. 


In Macaque monkeys {Fig. 410) the arrangement is very similar, but 
somewhat more comple.x. The ca?liac roots and the uppermost inferior 
splanchnic nerves of each side, which usually communicate with the spermatic 
or ovarian ganglion, enter a ganglionated network which is penetrated by the 
inferior mesenteric artery. From this plexus numerous eolonie nerves arise, 
the uppermost of which may be traced to the region of the superior mesenteric 
ple.xus with which they appear to communicate, and also bundles passing 
eaudally on each side of the artery, which are joined by the remaining inferior 
splanehnie nerves. Thus augmented, the thick lateral bundles run parallel 
lor about 2 cm. At their caudal extremities they are firmly connected bv 
a short stout transverse strand, and from this point the two h\q)ogastric' 
nerves arise and diverge. From the ventral aspect of the lateral bundles 
a large number of colonic nerves arise, whieh pass in the mesentery to the 
colon. Ganglionic nodes are to be found in the network which surrounds 
t le artery and in the lateral bundles. 


As the whole of the network lies between the peritoneal layers of the 
niesocolon, it is flattened in a sagittal plane and the lateral bundles at first 
sight appear to be one thick bundle {Fig. 410). 
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In man the arrangement is again very similar {Figs. 411 , 412 ). The 
eoeliae root, represented by several small nerves as a rule, jjasses into a network 
of nervous tissue whieh is penetrated by the inferior mesenteric artery. Into 
this network pass also stout contributions from the more craiiially situated of 
the inferior splanchnic nerves. The latter give origin in addition to fasciculi 
which join up ivith the more caudally situated inferior splanchnic nerves to 
form thick ganglionated nerve bundles on cither side of the mid-line. These 



Fro. •112. — Ding:rnm to show tho formation and disposition of the inferior mesenterjo 
network or ring in man, which corresponds to tho ‘ganglion * of animals. Tho ‘ring is 
formed ab (>>'0 by tho meeting of tho cwJioe root and tho inferior spJnncJinic nerves, and 
ends below at tho point of divergence of the hypogastric nerves. Tho inferior mesenterio 
artery penetrates the ring. Ganglia are invariably to bo found scattered throughout the 
network, fairly large nodes being pre.sent ns a rule in tho thick Intend bundles formed by 
tho fusion of tho inferior splanchnic nerves. 


bundles converge and meet at a point usually some little distance IjcIow 
the bifurcation of the aorta, but occasionally higher up in the region of 
the proximal part of the inferior mesenteric artery. At the point of meeting 
of the bundles there appears to be a free decussation of fibres, and 
from this point also arise the hypogastric nerves, right and left. Small 
connecting twigs commonly pass between the various parts of the network 
just described. 
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Ganglionic" nodes arc to be fcjuiid ("oiiuiioiily in I be biiiiclles formed b_\ 
the union of the inferior s])lnnebnie nerves on each side, sealterc'd llirongbont 
the network surrounding tlie inferior inesenlerie artery, and at tin: jjoint of 
union of the bundles at tlie lower end of the network. Seldom dc) the nodes 
reach verv large proportions, but almost invarisibly there is a considerable 
amount of ganglionie tissue jrresent. distribnfed as 
outlined above. Oeeasionally the network is com- 


pressed and then larger ganglia arc to be seen. 

For the reasons just stated it is dillicult to 
define the inferior mesenteric ganglion in man. 

The whole of the network, extending from the 
points of union of the inferior splancbnie nerves 
on each side down to the point of emergence of 
the In-pogastric nerves, and including the ganglion- 
ated network on the inferior mesenteric artery 
above described, is to be looked njion as rejrrcsent- 
ing in man the ganglionatcd ring seen in animals 
and known as the inferior mesenteric eanc'lion or 
ganglia. It has been pointed out that even in 
small animals where this appears to be a solitary 
node, it is not so in fact. In animals the descend- 
ing colon is provided with a free mesentery and 
the sympathetic trunks lie close together, so that 
the inferior splanchnic nerves of each side run 
towards the inferior mesenteric ganglion in close 
proximity. In addition the inferior mesenteric 



artery leaves the aorta almost at a right angle. 4m.-Photograph 

thus it comes about that the inferior incscntcrie of n coronal section through 

ganglionatcd network is comimessed and appears at glion'’o*^r Tcan'^'riiTvnrious 

nrst glance to be a discrete ganglion. In man tlic were stretched 

trimhc *11 T 1 • 1 1 • beiorc embedding in parnmn 

tiuuKs are wiclelv separated, the inferior spJanclinic in order to en.sure that thev 
nerves converging sharply towards the mid-line. 

mere is no free mesentery and the inferior mesen- nic nen-es (a) and the ccciiac 
teric artery lies practically on the ventral wall of gX 1 ra"’(BT"‘rre 

le aorta, which effectively prevents anv compres- plainly seen. Lateral bim- 

sion of the inferior mesenteric ganglionatcd net- ^de of the'iXriOTmesente'ric 

''ork. These factors probably explain why the a^ery (c) into ganglia (d) 

nctwnrV 1 1 , situated caudal to the vessel. 

tuuiK spreads iaterally so much more in man One of these is not seen in 
than in animals. section. An indication 

\ ^ of the transrv’erse bundle con- 

-*1 Study of seyeral microscopic sections of a necting the two distal gan- 
fetus (about four months) showed clearly the 'S'^erP’Tel^'; 

tiple nature and bilateral arrangement of the (” 3 -) 
ganglia in the region of the inferior mesenteric 

arterj , although in tliis case thev were situated close together as in small 

animals (Fig. 414). 

Learmonth® remarks that in man there is no ganglion corresponding to 
'e inferior mesenteric ganglion of animals, or that it is small and of little 
nipiortance. He ignores the fact that in animals the ganglion is in the nature 
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of a ganglionated network, and that the same network in man eontaiiis a 
eonsiderable amount of ganglionie tissue. Coates® refers to ‘rudimentarv 
ganglia’. Why it should be assumed that the ganglia are rudimentary 
(Coates) or of little importance (Learmonth) is not clear. Lcriche and 
Fontaine^ pointed out that there are scattered cells and microscopic ganglia 
in the ‘ presacral nerve ’ amongst others. They consider that their ‘ discovery ’ 
of these is enough to invalidate certain conclusions arrived at by Langley after 
experiments in which nicotine was applied locally to the inferior mesenteric 
ganglia. It was, of course, well known to Langley that manj" of the fibres 





Fig. 414, — Photomicrogrnpli of a horizontal section through the region of tho inferior 
mesenteric ganglion in a fo9tus (about four months). Ventral to tho aorta is seen tho 
inferior mesenteric artery surrounded by ganglia and nerves. Serial sections showed 
distinctly the bilateral nature of this ‘ring’ and the multiplicity of ganglia. (x4().) 


of the inferior splanchnic nerves pass by the Inferior mesenteric ganglion to 
relay at cell stations further afield, and he did not neglect this fact in arriving 
at his conclusions. 

The Hypogastric Nerves. — In animals these arc represented by two or 
more nerves which arise from the inferior mesenteric ganglion and, diverging, 
pass downwards, not in company with the inferior mesenteric artery, to take 
part in the formation of the pelvic plexuses. There are frequently small 
communicating strands uniting the hypogastric nerves with the lumbosaeral 
svmpathetic trunks, which arc to be looked upon as subsidiary inferior 
splanchnic nerves. In man the arrangement is much the same. The inferior 
mesenteric ganglionated network divides below into two complex fasciculated 
bundles, one passing on cither side of the rectum to enter the corresponding 
pelvic plexus. The hypogastric nerve bundles contain scattered nerve cells 
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and sometimes small {langlioiiic nodes. These are to he refi.'irded as onllyin" 
parts of the inferior mesenteric "aniilion. As in animals, the hy|)ooastrio 
nerves frequently receive reinforeinfi twies from the hitnhar or sacral trunks, 
wliieh may pass posterior to the external iliac arteries. 'I'hey "ive several 
branches at different levels to the ureter of the eorrespondino side, liic 
Inqingastric nerves arc eomimscd of large niimhei's of non-medniiated and 
many meduliated fibres. The majority of the medidlated fibres degenerate 
after section of the inferior s]ilanehnie nerves, hence the nerve cells arc 
situated in the lumhar segments of the sjiinal cord. The fibres dceussalc in 
part in the inferior mesentcrie ganglion, so that each hyjiogastrie nerve 
leceives fibres from the inferior splanehnie nerves of each side of the body 
(Langley and .-Vnderson^). Langley and Anderson* point out that after 
degenerative section of one pelvic nerve some of the fibres of the eorresiionding 
Inqiogastric nerve degenerate. In the eat these are very few. in the rabbit 
they are more numerous. The author has noted that in monkeys a few fibres 
of the hypogastric nerve dcgcncr.atc after section of the pelvic nerve of the 
same side. The destination of these fibres has not yet heen traced. No 
similar observations in man arc as yet to hand. 

The PeUlc Nerves (Figs 40S. HO. til). — Line twigs, arising from two or 
more of the sacral nen'es just after they issue from the sacral foramina, unite 
to form the pelvic nerves, one on either side of the body. Occasionally the 
neia-e may be represented by two bundles. In dogs. eats, and monkeys the 
pelvic nerve is usually single, discrete, and about an inch or more in length. 
It passes distally into the pelvic plexus. In man the nerve twigs pass almost 
at once into the pelvic plexus, so that, as a rule, no definite single nerve may 
be demonstrated. The pelvic nerves arc composed almost entirely of mcdul- 
lated fibres of varying si/.e. 

The nerves arise as a rule from two or more of the sacral nerves, but tend 
to var}- somewhat, as do other plexuses, in actual level. Thus in the cat 
the main outflow is from the second sacral nerve, with variable contributions 
from the first and third (Langley). In the dog the second and third sacral 
nen'es supply the main contributions. In Macaque monkeys the pelvic nerves 
arise from the first and second sacral nerves, in man from the third and either 
the second or the fourth, or both. 

The Pelvic Plexus (Figs. 408, 410, 411). — This is a network composed of 
interlacing twigs resulting from the breaking up of the hv'pogastric and pelvic 
nerres. In it are situated numerous small ganglionic nodes. The network 
spreads out in a fan-shape from the points of entry of the above-named nerves, 
■" ueh are fairly close together. From the plexus many fine tvigs radiate to 
e different organs in the pelvis, most of which are mixed nerves containing 
I res from both of the parent nerves or from the ganglia of the plexus. In 
^lui the network is well developed and its branches are very numerous. 

anglionic nodes are more numerous near the point of entry of the hv-pogastric 
ner\e. The visceral branches of the pelvic plexuses are composed of non- 
medullated and meduliated nerve fibres. The former probably belong mainly 
o the lumbar sjunpathetic outflow, and have their cells situated either 
m the ganglia of the inferior mesenteric network or the pelvic plexus. The 
a ter belong almost entirely to the sacral outflow, as they degenerate after 
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section of the pelvic nerves (dogs and monkeys). The cell stations for this 
group of fibres are situated on or in the walls of the viscera in question, 
at least in part. 
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MALIGNANT ADENOMA OF THE PROSTATE WITH SECONDARY 
GROWTHS IN THE VERTEBRAL COLUMN SIMULATING 

POTT’S DISEASE. 

By W. E. CARNEGIE DICKSON, 

PATHOLOGIST, W'E.ST EN'D HOSPITAL. FOR NERVOUS DISEASES, LONDON, 

AND T. R. HILL, 

ASSISTANT PHYSICIAN AND PATHOLOGICAL UECISTRAP., W'EST END HOSPITAL 
FOR NERVOUS DISEASES, LONDON. 

This case is described for two reasons. In the first place, the clinical and 
pathological findings in the central nervous system were of such interest as 
to deserve being placed on record. Secondly, the case was a good example 
of the well-recognized hut often extremely confusing picture that results from 
the remote metastases of a hidden primary focus of malignant disease. In 
such a case as the present one, the youth of the patient adds to the diagnostic 
difficulties by tending to divert suspicion from the possibility of such a hidden 
primary focus and also from its particular site — in this instance the prostate 
gland. 

Histohy. — The patient was a man aged 30, a printer, who was well 
until four months before admission to the West End Hospital for Nen'ous 
Diseases. His first symptoms %vere pain and stiffness low down in his hack, 
appearing insidiously, and the condition had been diagnosed as “ muscular 
rheumatism ”. The symptoms grew gradually more severe, and the next 
development was that the patient felt as though he were “ walking on 
rubber ”, and weakness of all four limbs slowly appeared and progressed. 
Three weeks before admission the patient was quite unable to stand and 
found it difficult to pass urine. Numbness had spread to the abdominal 
wall. From this time onwards the condition progressed rapidly until spastic 
paraplegia with distension-overflow from the bladder and retention of fseces 
were marked, with complete anaisthesia of trunk and legs below the nipple 
line and with great weakness of the hands. The intrinsic muscles of both 
hands showed wasting and other signs of lower motor neuron atrophy. An 
ascending urinarj. infection had developed, the urine being alkaline and con- 
taining much pus and albumin and enormous numbers of mixed organisms, 
e.g., streptococci and staphylococci, gram-negative and gram-positive bacilli ; 
Bacillus proteus predominated in the cultures. 

Ox Exauixatiox. — A marked chronic pustular acneiform eruption was 
present over the back, and the pustules contained B. proieus — ^presumably 
secondari’ to the bladder infection — in addition to Staphylococcus alhus. An 
e.xamination of the cerebrospinal fluid obtained by lumbar puncture showed 
a definite Froin s sjmdrome — xanthochromia and fibrin clot on standing — 
with approximately 1 per cent of total protein and an extremely marked 
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excess of globulin. Cell-count : 5 small lymphoeytc-likc cells per c.mm. in the 
mst fraction draivn oU ; in the second, 3 cells per c.mm. Wassermann and 
Kahn reactions negative (these being also negative in the blood). Lantre’s 
colloidal gold curve 0001223332. 

A cisternal injection of lipiodol was given and tlie patient was X-rayed 
cerebrospinal fluid from the cistern being examined. The normal findings in 
this may be compared with those of the lumbar puncture fluid described 
above. It was clear and colourless. Cell-count : 2 small lymphoevte-like cells 
per c.mm. Total protein : 0-02 per cent. Globulin : no excess. Wassermann 
and Kahn reactions negative, and Lange curve 0011000000. 

A blood-count showed some degree of polymorphonuclear Icucocytosis : 
total leucocytes 15,200 per c.mm., polymorjihs SO per cent. 

The X-ray findings are described below. A diagnosis of a spinal tumour 
in the lower cervical region was made. Death occurred suddenly following 
an attack of vomiting and before laminectomy could be carried" out. 

Pathological Exajiixatiok. — Those parts of this e.xamination which 
are relevant are described. The body was that of a well developed young 
adult male with a profuse pustular eruption over the back. 

Removal of Spinal Cord. — On beginning this removal the spinous jiro- 
oesses of the 7th cervical and 1st dorsal A’’crtebrrc were seen to be unusually 
prominent and they were distinctly movable. The lamimc of these vertebra*, 
on sawing them through to open up the spinal canal, were found to be palho- 
logically softened. When the spinal cord had been exposed the lower jiart 
of the cervical enlargement ivas found to be markedly softened also. The 
bodies of the 7th cervical and 1st dorsal vertebra; showed an abnormal degree 
of projection backwards, so that they had pressed on the cord, causing the 
softening and tending to occlude the spinal cord. 

The spine at the level of the bodies of the two affected vertcbrie was 
unduly movable, producing the general appearance of a fracture-dislocation 
supervening upon disease of the bone such as neoplasm or tuberculosis. 
The head and neck of the first rib on the right side also showed extensive 
softening. 

A portion of the spinal column from the Cth cervical to the 3rd dorsal 
vertebra inclusive was removed with the proximal parts of the ribs attached, 
so as to include all the diseased area. An X-ray photograjfli was taken of it 
(Fig. 415). and the specimen was then divided sagittally (Fig. 41()). Ihc 
bodies of the 7th cervical and the 1st donsal vertebne are seen to be almost 
entirety destroyed by disease, and collapse has taken place, so that ^thc 
corresponding intervertebral discs arc practically touching one another, i he 
middle one of these three discs has been displaced backwards, and. as shown 
in the illustration, has been the chief agent in compressing the spinal cord. 
The body of the 2nd dorsal vertebra shows considerable softening posteriorly, 
but remains uncollapsed. 

The disease process had also spread laterally so that the transverse ])ro- 
cesses of the 7th cervical and 1st and 2nd dorsal vertebne were invaded and 
softened, the right side being most affected. The articular surfaces of tlie 
1st and 2nd ribs on the right side were involved and the head of the former 
jiartially destroved. The lateral attachments of the 1st dorsal neural arch 




Fig. 4lo, — Radiogram of specimen after removal. It inchides from the Cth cer\'jcal 
to the 3rd dorsal vertebra?, with the proximal portions of the upper three pairs of ribs- 
The neural arches have been cut away for the removal of the cord. The bodies of the 
7th cerNncal and 1st dorsal vertebrae have collapsed, and the three inter\'ertcbral discs 
above, between, and below have been crushed together and are almost touching one nnothcr. 
There is also some rarefaction of the body of the 2nd dorsal vertebra, and of the transverse 
processes of the 1st and 2nd dorsal vertebra? on the right side, os well as of the heads and 
necks of the 1st and 2nd right ribs. 



Fio. 41G. — Mesial vertical section through specimen after removal, the corresponding 
radiogram of which is shown in Fiff. 415, The collapsed condition of the bodies of the 
7th conical and 1st dorsal vertebnc is shown, and also the extensive malignant growth in 
the still uncollapsed body of the 2nd dorsal and slighter involvement of the Cth cervical 
and .“Ird dorsal. The backward thrust of the three interv’ertebral discs, especially the 
middle one, into the spina) canal, by xrhicb the cord was compressed, is also shown. The 
areas invaded by the tumour are shaded in black in the kev sketch, (x 4). 


ANTERIOR 
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were affected, this leading to the movabilit\' of the spinous process as noted. 
The 1st dorsal nerve-roots on both sides were involved in the foramina and 
seemed totall}^ destroyed. 

The tissue in the softened areas of bone was of a pale yellowish-Avhitc 
colour, granular and crumbling. Much pseudoeystic cavitation was present. 
The impression was gained that this tissue consisted of a metastatic deposit 
of a malignant tumour, and was not tuberculous. 

Spinal Cord. — No evidence of neoplastic involvement of the cord itself 
was found. Naked-eye and microscopical sections of the compressed area 
showed generalized non-inflammator}’^ degeneration, the white matter being 
fenestrated and spongy and the ganglion cells of the grey matter all showing 
advanced necrotic changes. 

Thorax. — Well-marked hypostatic bronchopneumonia was present in botii 
lungs, and the myocardium showed cloudy swelling and fatty changes. 

The bronchial lymph-glands at the roots of the lungs were slightl}' 
enlarged, especially on the left side. They were, in parts, unusually pale 
and granular, and were removed for section, as were also some enlarged lateral 
inferior deep cervical (supraclavicular) glands. 

Prostate . — This was only very slightly enlarged, but on section there was 
some slight suggestion of nodulation of the cut surface. Recent thrombosis 
of the veins of the prostatic plexus was present ; and there was some enlarge- 
ment of the neighbouring pelvic lymphatic glands, as well as of a few of the 
retroperitoneal glands along the course of the abdominal aorta. 

Microscopical Examination. — Sections of the prostate showed the presence 
of an adenoma which had become malignant (Figs. 417, 418). 

The enlarged lymphatic glands examined— -pelvic, bronchial, and cervical 
— showed infiltration with the same malignant growth. 

Figs. 419 and 420 show a low- and a high-power view of the tissue 
in the softened areas of the spinal column and reveal the presence of a meta- 
stasis of the same tumour. Very little bone is left. 

SUMMARY. 

A case of primary prostatic adenocarcinoma in a man of 30 is described. 
jMetastases in the pelvic, prevertebral abdominal and thoracic, and deep 
cervical lymph-glands and in the bone of the vertebral column were found, 
the latter involving the bodies of especially the 7th cervical and 1st dorsal 
vertebrae and adjacent portions of the spinal column and ribs, producing 
collapse of the vertebral bodies and a condition simulating Pott’s “ angular 
curvature ”, with compression and softening of the spinal cord, Froin’s syn- 
drome with xanthochromia, etc., and the sudden death of the patient. The 
difficulties of diagnosis are explained and the clinical course and pathological 
findings are outlined. The changes in the spinal column were an indica- 
tion of the tendency of a prostatic ncoirlasm to metastasize in bone, and were 
localized to the region described. ^ 

The case therefore differs from the unusual case described by Roberts, 
where there -was a continuous direct spread of the growth on the intrasphui 
surface of the dorsal wall of the spinal canal from the sacral to the cervical 




Fig. 417. — Low-power of the prostatic adenoma showing commencing malignancy. 
In other parts it has the appearance of a ‘ simple * adenoma. In this portion it is commencing 
to show increased complexity, and in other areas there is distinct malignant metaplasia 
of the epithelial cells and inhltration of the stroma. Compare with Fig. 418. (Van Gieson 
and hajmatoxj'lin.) (x 100.) 



Fig. 4IS. High-power of a portion of the prostatic tumour showing metaplasia to 
malignant adenoma or adenocarcinoma. There is active nuclear proliferation, and in some 
parts the cells form plasmodial masses, with imrierfect diWsion of their cell-bodies fVan 
tiieson and hn?mntoxylin.) ( x 400.) * ' 
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region, though his theory tliat there is an inlraspinous patinvay for tin- 
dissemination of prostatic carcinomata consisting of tlic spinal lamimc with 
their ligaments and the lymph-spaces connected with these structures, might 
be considered in this case. It may also be mentioned that in the j)rcscnt case 
the bony metastascs were completely osteoclastic and showed no evidence of 
the osteoplastic process which is generally described as characteristic of 
prostatic skeletal metastascs. 

We are indebted to Dr. E. D. ^racnatnara for the clinical notes of this 
case, which was under his care ; to Dr. ^lartin Berry and his assistant Mr. 
A. York for the radiogram ; a7id to Mr. J. Ottewill for his skilled tcclmical 
assistance. 


REI’KREN’CE. 

* Roberts, Brit. Jour. Sv.rg., 1928, xv, 652. 
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PRIMARY CARCINOMA OF THE LIVER: 

WITH REPORT OF CASE SUCCESSFULLY TREATED BY PARTIAL HEPATECTOMY. 

By a. LAWRENCE ABEL, 

ASSISTANT SUItGEON, CANCEIt IIOSrlTAI. (pREE), EONDOX. 

Carcinojia occurs onlji very rarely as a primary disease of tlie liver, in 
marked contrast to secondar}! growths, which are extremely eommon in this 
organ. Up to sixty years ago observers believed the reverse to be the case, 
and, in spite of Virchow’s warning in regard to the importance of searching 
for a primary focus with meticulous care, many eases were reported which 
were later discredited. 


HISTORICAL SURVEY. 

Kelsch and Kiener^® in 1876, in reporting two eases of primarj' carcinoma 
of the liver, were able to find onlj’' one other authentic case in the literature. 
Accurate knowledge of the subject really begins in 1884 with the work of 
Sabourin.®’ who added a series of four cases. Four years later Hanot and 
Gilbert®^ presented a comprehensive contribution which marked a distiiiet 
epoch in the study of the disease. They described three gross types : (1) 
Nodular, (2) Massive, and (3) Cancer with cirrhosis ; and recognized two 
varieties microscopically: (1) Alveolar; and (2) Trabecular. This remained 
the standard work for many years. 

In 1901 EggeP® collected 163 cases (of which only 117 had been studied 
microscopically) and added one of his own. He abandoned the idea of a 
sejjarate cirrhotic type, because he believed that cirrhosis in some degree was 
present in all cases, and adopted the following classification from the point 
of view of gross morbid anatomy : (1) Nodular — where the liver contains 
several tumour nodules, varying in size, and gencrallj' well circumscribed ; 
(2) Massive — where the tumour consists of one large mass, occasionally 
associated with metastases : (3) Diffuse — where the tumour process ajipears 
to c.xtend throughout the whole liver substance. 

Wegelin'*® in 1905 described 8 cases, but the next advance of note was 
made by Vamagiwa®- in 1911. He disagreed with the French writers in 
regard to the impracticabilitji of their fine histological differentiation and 
made two simple divisions : (1) Hepatoma, i.e., carcinoma of hepatic cells ; 
and (2) Cholangioma, i.c., carcinoma of bile-ducts. The term ‘hepatoma had 
previously been used by Sabourin in reference to a condition of nodular 
hyperplasia wliich in his opinion was a transitional stage between adenoma 
and carcinoma. 3Iost modern writers, however, accept Yamagiwa s interpre- 
tation. and use it as a term for primary carcinoma of the liver cells. By 
•cholangioma’ is meant “only those carcinomata arising from the .smallest 
bile canaliculi. and not those from other parts of the biliary apparatus . 
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Although later research work and literature have been voluminous, the 
broad views of Eggcl, as modified by Vamagiwa, arc now almost universally 
accepted as being the most satisfactory. 


INCIDENCE. 

There is no dearth of cases in the literature, and it is reasonable to assume 
that this is largely due to the general interest attached to a disease of such 
rarity. For this reason it is also probable that the majority of cases occurring 
during this century have been reirortcd. 

As secondarv growths of the liver are so common and it is extremely 
difficult in all cases absolutely to exclude the possibility of a jirimary focus — 
such as, for instance, a small nodule in the kidney or adrenal — there is bound 
to be considerable overlapping in the available statistics from all sources. 
This would account to some c.xtcnt for the wide variation that occurs in the 
reports of various observers. Added to tins, there is no doubt that the 
incidence of the disease varies greatly in widely separated geographical areas. 

An analysis of all available reports shows that the average incidence 
varies from 0-1 to 0-.3 per cent of all autopsies in Europe and North America. 


IxciDEN'CE OF PnniARY C.vnciNOM.v or Tur, Liver. 


Winternitz^® 

Analysis to 191C 
Johns Hopkins 
Hospital 

O028-O-:5 percent 
.3 in 3700 cases 
=0-08 per cent 

VTieeler'" 

Guv's Hospital 
'to 1909 

C in 3000 cases 
= 0-1 per cent 

Counseller and Jlcindoe''’ 

Analysis, 

Eggel to Mavo, 

192G 

02 in 42,270 cases 
= 0 08 per cent 

Brines® 

Analysis, 1933 

Average, 0-8 per 
cent 

Clawson and Cabot’ 

University of 
Jlinncsota, 192.3 

1 in 5100 cases 
= 0-002 per cent 

Fried*® 

Harvard, 1924 

Only 1 reported 
case 

Geographical Variations. — L. 

W. Smitlr”* in 1926 

found 12 out 


consecutive necropsies, i.e., 1-3 per cent, during one year in the Philippine 
Islands. Less than TO of these deaths were due to malignancv, so that 17 per 
cent of all deaths associated with malignant disease were due to primary' 
rarcinoma of the liver. He mentions that “ incidentally it is of passing 
interest to state that during the inter\'al fully as many patients went home 
from the Philippine General Hospital with the clinical diagnosis of malignant 
disease of the liver as came to necropsy, and there seems to be no reason to 
doubt the clinical diagnosis as all the cases coming to necropsv were recoo’- 
nized ante-mortem.” ' 

Strong and Pitts^i reviewed 9 cases collected at the Vancouver General 
Hospital (1920-i ) out of a series of 1024 autopsies, giving an incidence of 

VOL. XXL-— NO. S4 45 
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0-87 per cent. Eight of these patients were Cliinese, so that the percentage 
out of 115 autopsies on Chinese Avas 6-9 per cent. In tlie 909 autopsies on 
Avhite patients primary carcinoma of the liver Avas found on!}' once. i.c.. O-Il 
per cent, Avhich agrees Avith the foregoing figures for Avhitc races. 

Pirie®* in 1921, writing at the South African Institute for Itlcdical 
Research, concluded that carcinoma, genera]l 3 ' speaking, is not so common in 
Africans as amongst Europeans, but in liis experience primary carcinoma of 
the Ih^er appears to be relatively more common. 

If the figures are excluded for those AA’here there is an abnormalh' liigii 
occurrence of the disease — due presumably to some local factor — tlie incidence 
does not exceed 0-3 per cent of all autopsies. 

HoAvever, Brines® recently gave a detailed report on 8 cases of primary 
carcinoma of the liver out of 1087 nccrop.sics at Detroit Receiving Hospital 
(1929—32). This, AA’ith 3 additional cases referred to in brief, giA’cs an 
autopsy incidence of 0-8 per cent, AAdiich is considerably higher than that 
usually recorded. 

According to Jaffe,^® primarj'^ carcinoma of the lirmr occurs in 1-5 to 
3 per cent of all cancers. 

Age Incidence. — Eggel, in his original survej', gave the average age 
incidence for men as 53'1 j^ears, for AA'omen 52-2 years. EAving^'^ stated that 
the disease occurs mainlj’- betAA'een 40 and 60 years, especially betAveen 50 
and 00, AA'hile biliarj' carcinoma is relativeb/ late, rarclj" occurring before the 
age of 40 years. HoAA'CA'cr, a surveA’ of the literature shoAvs that no age is 
exempt. One patient in the Strong-Pitts series aa-hs 76 years old (average 
45'6 years), AAdiile MuIIer^^ recently reported a case in a patient aaIio Avas 
83 A^ears of age. 

At the other e.xtreme of age, in the experience of numerous observers 
(AllbutP, Castle®, Dansie^^, Gritlith*®, Wollstciiri®) the disease has been found 
in children of all ages and even in infants from the moment of birth. The 
occurrence of such early cases raises the possibility of some of these tumours 
being of an embryonal nature, and some at least of them have been described 
as such. It is agreed by these Avorkers that though jrrimary carcinoma of the 
liAmr does occur in infanej’^ and childhood it is dcfinitelj' rarer than in adtdt 
life, AA'hile the occurrence of sarcoma is of cA'cn greater rarity tiian carcinoma. 

Sex Incidence. — Esgel’s sex incidence figures AA’erc 63'3 jrcr cent in men, 
36-7 per cent in AA'omen ; according to Karsner-® also primarA' carcinoma of 
the IHer occurs more frequently in men than AA'omen, and this is the universal 
opinion. 

PATHOLOGY. 

The liver is unique in its extraordinarj" poAvers of regeneration 
trauma. In Mann’s experiments on dogs®® partial hepatcctomy (fovir- i t as 
of the organ) Avas foIloAved by complete regeneration in six Aveeks. and tins 
reparatiA'e process AA-as found to be accomplished bj' the hyperp asia o 1 1 . 
rather than by their hypertrophjn This remarkable capacity for regenera- 
tion in response to trauma and inflammatory conditions must ahvaA's ic 
considered in deciding on the malignancy, or potential malignancy. ol a grouir 
of liA'cr cells. 
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Local hyperplasia of liver cells may take several forms, and. as Ewing 
puts it. “ all of these conditions occur v.'ith and without cirrhosis, and many 
of the simple hyperplastic processes lead through benign tumours into malig- 
nant neoplasms, thus complicating the task of separation into groups. 

He makes three divisions of epithelial neoplasms of the liver: (p 
Hepatoma; (2) Cholangioma ; (3) Mixed tumours. A hepatoma is a solid 
parenchvmatous tumour arising from liver cells ; a cholangioma. which is 
the glandular tj^je, arises from intrahepatic bile-ducts ; while the third 
variety arises apparently from both liver cells and bilc-ducts. From the 
point of \uew of gross anatomy they arc “ solitary or multiple, massive or 
nodular, and rarely diflusc”. ilicvoscopically he classifies hepatoma as: 

(a) Adenoma ; (b) Adenocarcinoma ; or (c) Carcinoma (solitary, multiple, 
or atypical). Cholangioma is classified as ; (a) Adcnom.a (solid or cystic) ; 

(b) Adeno-carcinoma ; or (c) Carcinoma. 

Clinical Classification of Hepatoma (according to Ewing). — 

a. Solitarj* adenoma, whose benign character is due chiefly to encap- 
sulation. 

b. Massive liver-cell carcinoma, which represents a more rapidly growing, 
atjTiical, and malignant form of the solitary adenoma (a). 

c. Multiple liver-cell carcinoma, which includes the highly malignant, 
rapidly-growing tumours occurring in livers in which cirrhosis is either absent 
or slight. 

d. Carcinomatous cirrhosis, where the tumour appears to be the direct 
sequel of, or essentially connected with, the cirrhosis. 

Ebstogenesis. — ^\^an Heukelom-® was the fir.st to show how “ hypertrophic 
liver cords'’ developed into hepatoma, and this work was later elaborated by 
Goldzieher and Bokay.^® The transition of nodular In'perplasia into multiple 
adenoma and multiple carcinoma has also been studied®®' and the process 
sometimes demonstrated in the same liver. In a similar manner the various 
gradations between adenomatous and carcinomatous cholangiomas have also 
been noted to follow proliferation of the intrahepatic bile-duct epithelium. 

As regards the mixed t}'pe of tumour, the process is not so definitely 
established, and is still in doubt. Muir®* and Rolleston (quoted by Ewing) 
maintain that “ tj-pieal hepatomas mav produce canals resembling bile- 
ducts ”. 


Sarcoma.— Primary tumours of mesoblastic origin are extraordinarily 
rare, and their exact histogenesis has never accurately been worked out. 
ccording to Ewing there is “ somewhat scanty but direct e\'idence that 
ot 1 t le stroma cells and the endothelium of the capillaries are susceptible 

0 umour gro'vrth . Many of the reported cases probably represent mistakes 

m incomplete autopsies. Syphilitic lesions in infants 

1 o es on ), and leukemia (Ewing), are both potential sources of error. 

IS 0 ogica j may be grouped as: (1) Angio-sarcoma ; (2) Alveolar 

sarcoma ; (3) Spmdle-eell sarcoma ; (4) Round-cell sarcoma. 

cnee.— According to Jaffe, “approximately 48 true primar},’ sar- 
comas o le ner ha\e been reported to date” (1924). Clinicallv, thev 

canno 3e istmguished from carcinoma, and run a parallel, though more 
rapid, course. ' 
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Primary Melanoma of the liver “ is a vcrj^ difficult diagnosis to estab- 
lish ” (Ewing). Rollcston, in reviewing the reports of 9 cases, emphasizes 
the possible relation with the uveal traet, and mentions that in at least two 
cases verj’ small uveal melanomas were found post mortem. 

Sarco-carcinoma. — The occurrence of this composite tumour, associated 
with cirrhosis, has been reported by both Lubarsch^*’ and Saltykow.^® 

Separate Formation o£ Sarcoma and Carcinoma in the Same Liver. — 
Jaffe refers to two cases observed by Dominici and Merle, and Saltykow, 
respectively. To these he adds a full report of a third ease of his own, occur- 
ring in association with cirrhosis of long duration. 

Origin of Primary Carcinoma. — Opinion is fairlj' equally divided on the 
respective theories of the unicentric^®’ and multicentric^’ origin of 
these tumours, and there is apparentl)' no likelihood of an early decision on 
the question. 

ETIOLOGY. 

1. Cirrhosis of the Liver, — The importance of cirrhosis as a frequently 
associated lesion has been mentioned by almost every observer since the 
work of Sabourin. Yamagiwa gave its association with hepatoma as being 
75 to 100 per cent, and for eholangioma 50 per cent. 

While practically all writers concur on this point, there is no agreement 
on its role as an etiological factor. In this connection there arc three possi- 
bilities ; {a) The associated cirrhosis may be a coincidence ; (b) It may 
follow the tumour formation ; or (c) It may precede it. The frequency of 
its occurrence, noted so universally, prevents acceptance of the first theory. 
As regards the second, cases have been observed in which an advanced carci- 
noma was present in the absence of definite cirrhosis. On the other hand 
Blumenau^ in 1920, in an investigation on hepatic cirrhosis, found that 
I^rimary carcinoma of the liver had occurred in 3-5 per cent of a series of 
198 cases of death from cirrhosis. This relatively high incidence of primary 
carcinoma is an obvious argument in favour of the etiological influence of 
an antecedent cirrhosis. 

Counseller and Mclndoe^® noted that the predominance of males in the 
sex incidence of primarj^ carcinoma corresponds to that of cirrhosis, and 
concluded that “ from 3 to 4 per cent of cases of cirrhosis, particularly of the 
portal tj'pe, will become carcinomatous ”. They believed also that cirrhosis 
is associated with almost all hepatomas, and though it does not appear to be 
so frequentR observed in eholangiomas, this may be due to the insufficient 
number of recorded cases. 

It is interesting to note that Fricd^®, in giving his opinion that hepatoma 
is more frequent in males, eholangioma in females, gave as a possible 
explanation “ the predominance of cirrhosis of the liver in men. and bile- 
duct infections followed by an inflammatory hyperplasia of bile-ducts in 
women ”. 

The consensus of opinion®®’ appears to be in favour of cirrhosis being 
antecedent ; a fev.'^ writers consider it a sequel to the neoplastic process, while 
others believe that the cirrhosis and carcinoma are both end-results of a 
common stimulating factor. 
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2. Chronic Parasitic Infections.— The iniportanec of elironic hepatic 
disease as a causal factor is cmplmsi'/cd by the relatively hipli incidence of 
primary carcinoma of the liver in other races that are prone to various 
parasitic, infections. 

Thus Piric in South Africa (1921) refers to the marked frequency ot 
schistosomiasis (i.e., hmmic distomiasis) in his cases, and suggests this as a 
definite causal factor in producing carcinoma of the liver, since it has been 
experimentallv shown to give rise to cirrhosis. In this connection Pair]e\ 
(quoted by Fried) maintained that the associated cirrhosis is due not to 
the ova alone, but mainly “ to the bilharzial toxin present in the blood-stream, 
which is filtered out by the liver 

Smith, working in the Philippine Islands in 1920, where jirimary carci- 
noma of the liver is so common as “ a definite disease entity ” that it can 
readily be diagnosed, stated that “ the cirrhosis, as far as is known, invariably 
precedes the tumour formation, and is commonly conceded as being due to 
chronic infections of intestinal origin, cither bacterial or parasitic ”. 

Strong and Pitts in 19.30, in their series of 9 cases, stated that 8 of 
these patients were Chinese who “ came entirely from Kwantung. a southern 
province of China, where liver fluke {Clonorchiit fiinenfiis) is common, and 
M’here chronic diseases of the liver frequently occur ” (hepatic distomiasis). 

Jaffe quoted sevei'al authors who noted echinococcosis in association 
with the disease, while Ascoli® found that all his cases gave a history of 
sjq^hilis, malaria, or alcoholism. 

With regard to the etiology of the cirrhosis itself, many factors have 
been mentioned apart from the various parasitic infections. These include 
alcohol and cardiac disorders, while Karsner includes coffee, tobacco, and 
opium as playing an important part in its production. 

3. Etiological Factors of Minor Importance. — ^Amongst these may be 
mentioned a history of hereditary cancer (and this was present in 4 of EggePs 
cases), lues, and trauma. As regards the latter, Hicks^^ in 1929 recorded a 
case of encapsulated carcinoma in a man of 77, who gave a definite history^ 
of severe trauma in the liver region fifteen years previously. At the opera- 
tion for excision of the tumour, this was found to arise from “ a cirrhotic 
band two inches wide ” in the left lobe of the liver, presumably in the site 
of the old injury. 

EXTENSION AND DURATION OF THE DISEASE. 

Extension. — ^^lost observers seem to be agreed that intrahepatic meta- 
stasis is of common occurrence, this no doubt being a consequence of the rich 
vascular and lymphatic supply of that organ. Apparently there is verj-^ early 
invasion of capillaries, giving rise to intravascular thrombosis, and this in 
its turn, though not invariably, causes rapid dissemination of malignant 
nodules within the liver. (Incidentally, many obsem^ers advance this as an 
argument against the theory of multicentric origin.) 

In some cases the process of thrombosis may reach the inferior vena cava 
and thus involve the heart. Ewing stated that distant metastases are not 
very frequent, but are most commonly found within the thorax. 
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This compjii'ativc freedom from metastasis, in spite of earlj' thrombosis, 
may jjrobably be a result of the extreme rapidity of tumour groivtli, and 
Karsner has commented on the usual absence of necrosis in the tumour 
thrombi, M'ith consequent improbabilit}’’ of malignant embolism. On the 
other hand, he believed that distant metastasis occurs more frequently and 
with a M'ider distribution (due to vascular spread) than is commonly 
conceded. 

Interestingly enough, Ewing quotes man}’’ authors who agree that these 
extrahepatic metastases ma}’ secrete bile. 

Duration. — All workers (Counseller and Mclndoc, Karsner, Hale- White,”® 
Fried, et al.) refer to the shortness in duration of this disease. Karsner 
considered that the average duration is about six months, the exact time of 
onset being difficult to determine on account of pre-existing symptoms due 
to cirrhosis. 

In Counseller and Mclndoe’s series of 5 cases the duration varied from 
19 days to 3 years and 7 months. Hale- White stated that “after the 
appearance of a malignant tumour of the liver life is seldom prolonged over 
four months ”. Fried concluded from the literature that tlie disease “ runs 
a rapid course and is rarely of more than three months’ duration 

It has been maintained that the shortness of duration is due to the rich 
blood-supply of the organ. This not only provides ready access to the 
general circulation for the toxic products of the tumour, but also leads to 
early intrahepatic metastases with consequent interference with the meta- 
bolic functions of the liver — “the king of organs” (Boyd®). 

Allbutt and Rolleston,^ in their conclusion that the duration rarely 
exceeds six months, stated that this forms a striking contrast to secondary 
malignant disease of the liver, where the patient may often linger for a long 
while. 

CAUSE OF DEATH AND ASSOCIATED DISEASES. 

Cause of Death. — Death is usually due to a rapidl}"^ progressive malignant 
cachexia, but several observers have commented on the relatiim frequency of 
sudden death from severe intraperitoneal h.-emorrhage, due to malignant 
erosion of a large vessel. 

In some cases, however, as pointed out by Ewing, latent carcinoma has 
been found at the autop.sy on patients who have died from other diseases. 

Associated Diseases. — TulF^ (1932), in an interesting study of 18I cases in 
Singapore, noted a frequent association with active pulmonary tuberculosis, 
and cholelithiasis, “ but in none of these was the gall-bladder invoh’cd in 
the new groudh ”. 

SYMPTOMATOLOGY. 

It is unfortunatel}" true that primary carcinoma of the liver possesses 
neither a pathognomonic feature nor even a characteristic clinical picture. 
There may or may not be a history of vague gastro-intestinal symptoms, and 
the physical findings are always very variable, this probably depending to 
some extent at least on the mechanical effects of the growing tumour 
(Grilfitld®), and on its metastases in other organs. Clinically the usual pieliire 
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is simply that of portal obstruction of some kind, witli its customary though 
varied manifestations. 

According to Eggcl’s series of 1G4 eases, the chief symptoms apiicar m 
the following percentage incidence : Icterus, 01 ; ascites, oS-T) ; mdema, 
especially of the lower extremities, 41 ; splenic enlargement, 32 ; pyrexia, 14. 

As regards the liver itself. Allbutt and Rollcston considered that this 
organ is usually enlarged and associated with local pain and tenderness, 
though rarely it may be reduced in size, owing to contraction of the coincident 
or antecedent cirrhotic tissue. Similarly in Tull’s series, tlic liver was enlarged 
in 126 cases, but “definitely diminished” in 8. According to the former, 
the usual weight of the cancerous liver is about 125 oz., with extreme varia- 
tions from 30 to 493 oz., though it is rare to find it weigliing more than 200 oz. 
(The weight of the normal adult liver is 50 oz.) It was also their conclusion 
that the right lobe is more commonly involved than the left. 

A very remarkable point is that though the typical anicmia and emacia- 
tion of malignancy usually develops pari pa-^fu with the new growth, rare 
cases have been referred to by Rollcston where the terminal exuberance of 
the neoplasm has been attended by a considerable gain in weight of the 
patient. 

Enlargement of the spleen is an inconstant feature and variable in degree. 
If present it may be due rarely to metastasis, while Karsner believed that 
toxic factors together with general abdominal stasis contribute to its develop- 
ment. 

It is rather surprising that definite splenic involvement is not more 
constant, when it is remembered that “ even in health 25 per cent of the 
blood in the portal vein comes from the spleen ” (Boyd), and some degree of 
portal obstruction must always be present, owing either to the neoplastic or 
cirrhotic elements, or to both. In any case splenic enlargement has usually 
only been noted post mortem, and it is doubtful if this feature could often 
be demonstrated clinically. 

Recorded obsemmtions on the incidence of jaundice are interesting, in 
that, though often present, it is usually slight in degree*^ and late in onset. 
Thus Tull noted that “ it is remarkable that one so often sees a liver actuallv 
riddled with new growth, and no jaundice ”. ' This forms a marked contrast 
with the prolonged dark staining so commonly found associated with secondarv 
carcinoma of the liver, and it is possibly explained by the short clinical course 
of a primar}’^ neoplasm in this region. 

The development of ieterus may be attributed to meehanical factors, 
such as ob.struction to the outflow of bile due to intrahepatic tumour nodules" 
or to the secondary involvement of the hilar lymph-glands, but also to the 
results of the cachexia and to the circulation of the toxic products of malignant 
growth. “ 


DIAGNOSIS. 

Most statistics on this subject are founded on observ-ations at autops 3 \ 
and it appears obvious that the great majority of diagnoses are only made 
post mortem. In this connection Smith has pointed out that in tropical 
countries where primary carcinoma of the liver is a definite entit.v, it can be. 
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and is, readily diagnosed. Similarly, Strong and Pitts Avere able to make 
at least one correct ante-mortem diagnosis based on their prcAnous experience 
Avith that class of patient. They stressed a point Avhich they considered 
common and of diagnostic importance — namely, that the liA^er early becomes 
fixed, and “ frequently enlarges upAvards to a greater extent than doAviiAvard ”, 
and that this feature may easily be inissed if the liA^er is merely palpated beloAv 
the costal margin. In one of their reported cases the dome of the liA’^er Avas 
demonstrated clinically and radiographicallj' to extend up to the second rib. 

Brule^ (quoted bj^ Counseller“) also insisted on the significance of fixation 
of the liver “ so that it moves neither Avith palpation nor Avith respiration ”, 
and Tull obserA’^ed that in 52 out of his 134 cases the dome of the liver Avas 
pushed up by the tumour “ sometimes as high as the third rib ”. 

Von Glahn^’ in 1924 remarked that on account of the undoubted 
association AA'ith cirrhosis anj'^ unusual clinical feature in such a case under 
obserA^ation should bring up the remote possibilitj’^ of developing carcinoma. 
Thus if the cirrhosis AA’ere adA^anced to such a stage that a considerable 
decrease in the size of the liA^er Avould be expected, and if on the contrar}'’ the 
organ AA'ere enlarged or actually noted to increase under observation, there 
AA'ould thus be gained some slight evidence in farmur of the rarer disease. 

On establishment of a tentath^e diagnosis of carcinoma of the Ih’^er it 
is hardty nccessarj^ to stress once more the necessity of adequately excluding 
— as far as is possible — the presence of a remote primary neoplasm. 

With regard to biochemical investigations, “ the liA^er may be riddled 
Avith ncAV groAvth and still function normally as judged by various function 
tests ” (Tull, in 1932). 

Again, clinically it Avould be impossible to differentiate a sarcoma from a 
carcinoma, but as regards pigmented groAA'ths the possibility of melanuria 
should be inA^estigated. 

OPERABILITY. 

This aspect should ahvays be considered, though unfortunately on account 
of the late dcA^elopment of symptoms, the rapid course of the disease, and 
its quick dissemination, operath^e measures can A^ery rarely be practicable. 
Almost all the statistical details have been obtained from necropsy material 
and there are fcAv records of operations for the remoA^al of these tumours. 

Keen-’ in 1889 had collected reports of 76 cases of operations on the liA'cr 
for A^arious conditions, including three primary carcinomata of his OAvn, and 
concluded that “ CA^ery case saving those manifestly bejmnd relief should be 
explored, and the later steps determined by AA’hat is found ”. 

With this belief Thompson^^ in 1899 concurred, and noted Avith surprise 
the small operatKe mortality in the reports — G deaths out of 38, and only 
2 of these from hrcmorrhage. 

Anschutz® AATote a monograph on the subject from the operatiA^c stand- 
point in 1903, and both his and Thompson’s AA'ork Avas considered by Yeomans''®. 
He in 1915 AA-as able to tabulate from the literature only 16 cases of opera- 
tions for primary carcinoma of the liA’er. Out of these 16, 4 patients died 
from A'arious causes AA’ithin sixteen days, 6 patients had recurrences in periods 
A^arAung from tAA-o months to eight years, aa-IuIc G patients AA’ere aliA'c and aacII 
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from three to seven vears subsequent to tiicir operation. Griflifh, in Ins 
review of 57 cases in childhood (IDIS). mentioned that laparotomy had been 
performed in only one of these, and that unsuccessfully ; but considered that 
on account of the extreme gravity of the disease “it would sccin justifiable 
to make such an effort at removal whcnc%‘er in any way possible . 

In 1923, at a meeting of the Royal Society of :Mcdicine, 5 cases were 
discussed. Grey Turner presented particulars of an interesting case of excision 
of “ an unusual tvpc of hepatic adenoma " in a boy of 13, with recovery up 
to a period of twenty-two months after the operation. He gave a full 
description of his operative technique for partial hepatcctomy, and mentioned 
that out of his long series of 14,923 operations he had only felt justified in 
performing the operation on two occasions. Garnett Wright^’ described a 
successful removal of a primary hepatoma in a man of 00. The operation, 
which was “of a somewhat incomplete nature ’h had not been followed by 
recurrence (within two and a half years), which fact he attrilmted to “ low- 
grade malignancy, if any Philip Turner reported an excision of a large- 
hepatic adenoma which had undergone necrosis, and caused such a severe 
intraperitoneal haimorrhage as to simulate a ruptured ectopic gestation and 
to precipitate rapidly a fatal post-operative issue. Frank Kidd also men- 
tioned a case of “ a rare form of hepatic adenoma ” in a female of 57, which 
simulated subacute appendicitis with abscess formation. An apparently 
successful operation was unfortunately followed by the death of the woman 
from heatstroke. Nitch gave a brief summary of a case in which he had 
removed a “ carcinoma of an adrenal rest ” from a woman of 54, followed 
by death from recurrence in twenty months. 

Although none of these 5 cases was a primary carcinoma, yet it is reason- 
able to conclude from them and from the other cases cited above that if an 
apparently primary neoplasm of the liver is encountered during the course of 
a laparotomy undertaken with some other diagnosis in mind, due considera- 
tion must be given to the possibility of its removal. 

Although, on account of the essential nature of this disease, accurate 
and early diagnosis is rarely possible, it should be aimed at, and a process of 
exclusion applied in cases that do not present a definite and true clinical 
picture. For, as Yeomans stated in 1915, “the onlj^ hope for improvement 
in results lies in the direction of earlier operative exploration in patients with 
a tumotir in the right upper quadrant, in whom no primary growth can be 
found elsewhere ”. 

In the case of tjqrical solitarj' adenoma at least — where “ the benign 
character is due chiefiy to encapsulation and transitional forms to adeno- 
carcinoma occur “ (Ewing) — an adequate excision of such should prove 
successful, and its results may provide a striking contrast to the alternative 
of surgical inactivity. 

CASE REPORT. 

R. B. F., married man, 51 years of age. The patient was referred for a further 
opinion by Dr. W. S. iMeDougall and by Mr. A. T. Moon, F.R.C.S., of IVallintrion 
Surrey. ° 

History (.lune 15, 19.3.3). — The patient had noticed a lump in his abdomen 
seven days previously. During this week he had had vague discomfort all over 
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the abdomen, especiallj' ivlien lying on the right side. Tiie discomfort liad bceome 
an acliing pain, both front and back, for two days. He said he had been examined 
for an insurance policy and passed as a finst-class life on May 9, but apparently the 
abdominal examination was most cursory. There was no history of any previous 
illness for which he had been attended a doctor since childhood complaints. He 
had never suffered from sj’philis or lived abroad. 

On Ex.\5iin.\tion. — The patient appeared a very fit man, not older than his 
years. Apart from the local abdominal condition, no other abnormalities were 
detected by any one of us. On abdominal examination a vcr3' large mass was both 
seen and felt occupjdng the centre and right side of the abdomen (Fig. 421). In 

the mid-line it extended from about an inch below the 
xiphisternum to about three inches above the S3’mph3'sis 
pubis. Towards the left it extended to the mid-clavi- 
cular line, stopping short of the costal margin b3^ about 
half an inch. To the right it extended well be3'ond the 
right mid-clavicular line into the right lumbar and right 
iliac fossa regions. Its shape appeared roughl3f that of 
a Rugb3’' football, its main axis being directed from the 
left costal margin downwards to the right iliac fossa. 
Its surface appeared smooth, the edges shelving off with 
evidence of gross nodularit3'. In consistenc3’' it was 
ver3' firm, with no sensation of fluctuation at all. The 
tumour moved ver3’ freel3" on respiration, and from side 
to side on manipulation. On percussion the tumour was 
quite dull, except at the right lower portion, where the 
colon slightly overlapped it. Above and to the left 
stomach resonance was easih' detectable, causing a 
definite area of resonance between the tumour and the 
splenic dullness. The liver dullness extended from the 

Fio. 421.— Diagram show, upper border of the 5th rib in the right clavicular line 
ing position occupied bj- tumour downwards to just below the right costal margin. At 
in abdomen. tjjg percussion note became slightl3' less dull 

for about one finger-breadth, and then again became 
quite dull over the tumour. This small zone of impaired resonance between the 
normal liver and the tumour was presumabl3' due to the fact that the duodenum, 
as shown b3" the X-ra3' e.xamination, was l3dng behind the liver in this situation. 
Because of this ph3’sical sign, differential diagnosis from a pancreatic tumour was 
made difficult. There was no suspicion of ascites and no other abnormalit3’ could 
be detected in the abdomen. Rectal examination revealed no abnormalit3'. The 
testes and prostate were normal. The urine contained no abnormalit3' and the 
Wassermann reaction was negative. 

An X-ra3' examination, including barium meal and barium enema .>-kiagrams 
was kindl3' undertaken for me b3' Professor Morison. He reported as follows : — 

Chest . — Revealed nothing abnormal ; the levels of the diaphragm were normal, 
and its movements were free and unrestricted on both sides. 

Barnim Meal . — The bod3' of the stomach was displaced to the left ; the p3’loric 
end and duodenum were displaced upwards. Nothing abnormal was detected in 
the .stomach, the distortion being due to pressure from outside. The small intestine 
u'as displaced downwards. 

Barium Enema . — The whole colon was outlined, the transverse colon being 
displaced downwards, the ascending portion of the transverse colon and splenic 
flexure were displaced to the left ; nothing abnormal was detected in the colon, the 
displacement being due to the pressure from outside. 

Findings . — The X-ray examination indicates the pressure of a large tumour 
which is displacing the bod3' of the stomach to the left, the p3’Iorie portion of the 
stomach and first part of the duodenum upwards, the descending portion of the 
duodenum to the right, and the transverse portion of the colon and small intestine 
downwards. The examination suggests a pancreatic tumour (which agreed with the 
clinical diagnosis). 
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Definite evidence of the licpalic ori.cin of Die tumour could iirolinlily have liecu 

determined bv a hepatogram.* . 

OPEiimov (.Tunc 20).— One hour before the ojieration the ])alienl wis "i\en 
a Inmodcrmie injection of one Roclie's ampoule eonlainin;; oiunojion -zr. V seojiola- 
miiic "r. J-. .\ spinal amcslhctic was skilfully administered by Dr. Honald .lannan, 
16 c.cTof i-1500 pcrcain being injected betn-eeii the :trd and 4th hnnbar verlehne. 
The patient was placed in the prone position for six minutes before being turned on 
to his back, all the time being in a slight Trendejenlmrg jiosilion. Nitrous-oxidc- 
ox^■gen general amesthesia was given by the McKesson apparatus. No chlorofonu 
or ether was used . . . . , - 

A long right paramedian incision revealed a large tumour arising entirely from 
the left lobe of the liver, which was displaeeil downwards and towards the right. 
The right lobe appeared quite normal, except for a small white s|)ot about the si/.e of 
a pin's head one inch to the right of the falciform ligament, and close to the antero- 
inferior edge. .A careful search of the entire abdomen, including renal and supra- 
renal areas, failed to reveal any primary focus, and it apjicared jirobablc that the ease 
was one of primary carcinoma of the liver, and it was decided to attemiit removal. 

Between the right lobe of the liver and the area in the left lobe occupied by the 
tumour was an interval of apparently normal left lobe of liver about one and a half 


inches in thiekness. 

Keeping close to the line of the falciform ligament, a scries of catgut sutures, 
using double thickness No. 2 chromic catgut, were passed through the whole sub- 
stance of the liver, and firmly tied. Each succeeding stitch slightly overlapped the 
preceding one, and working from below and above alternately, tbe tuniour-bciiring 
area, together with a good inch of apparently normal liver, was rcmox’cd. This 
meant that practically the whole of the left lobe of the liver was removed. Little 
hajmorrhage occurred, several large arteries and veins being recognized and clipped 
before being cut across. To each of these a separate ligature was ajiplicd. A raw 
area some 7 by 3 in. remained which was still further drawn together by a thick 
running catgut suture, which incorporated the barge hajmostatic sutures in its course. 
Complete hsmostasis was thus secured, and only a very small area about 3 in. by 
i in. remained. The minute spot to the right of the falciform ligament was also 
removed with a small wedge of liver tissue. A cigarette drainage tube was inserted 
and the abdomen closed. Shock was inconspicuous. Apart from a slight temper- 
ature for a few days, the patient made an uninterrupted rccovcrj', and has remained 
apparently perfectly well ever since. 

Pathological Repout. — ^Thc specimen {Fig. 422), when first removed, and still 
engorged u-ith blood, weighed 5 lb. It was submitted to Dr. L. M. Hawksley, 
Pathologist at tbe Cancer Hospital, who reports as follow.s : — 

An ovoid mass of tissue, 8 x 01 x 4 in., weighing 3 lb. 11 oz. ; liver substance 
obvious on the cut surface, the remainder showing a diffuse mottlimr of ill-defined 
nodules of new growth, which on section is seen to infiltrate the entir^ tissue, except 
or a out in. of apparently normal liver substance to the right of the tumour mass ; 
le no u es range in size from that of a pin-point to one 2 in, in diameter, with 
eystic change. 

Ka;aminalion.— Little variation in structure has been found in the 
it is a section. The thin fibrous tissue stroma is scanty, and 

made un of an ^ cells. The bulk of each section is 

Mfifin tubular aua ? extremely regular columnar 

into cystic snappy arrangement. Branching papillary processes project 

of depositioiTof pUoI + albuminous coagulum, and there is e\'idence 

r fr e™ and of calcium salts. {Fi£s. 423, 424.) 

condition. ^ sf^all area shows a similar, but less advanced. 


deposit of thorium in the liver fborotrast daily for three days causes a 

Enlargements of liver and suloen o?rfr’ ’ungs, which then become opaque to X rays, 
in them or the lumrs are demnnci 'kF® these organs, or the presence of tumours 

mn„s, are demonstrable. This method was not available in this case. 
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The Ijistological features of the tumour indicate that it is an adenocarcinoma 
of tile intrahepatic bile-ducts, U’hich lias probably arisen in multiple foci reprcscntinir 
a transition from simple adenomata. In view of the radical removal of the tiiinour- 
bearing tissue, the prognosis would seem to be influenced entirely by the tendency 
seen to the development of the same condition in the right lobe. 



Fig. 422 . — Tumour from in front, cut to display interior, (x 3 .) 


Profe.s.sor Kettle was kind enough to examine the sections, and he eonfirms the 
pathological diagnosis in the following words ; — 

“ I have been very interested to examine the sections of your liver tumour and 
agree with you as to its possible origin. The small nodule looks to me much more 
like a primarj' growth than a secondary deposit, and, although the main mass would 
do for an adenocarcinoma almost anjm'hcrc, I take it that it is probably a bile-duet 
carcinoma. I suppose there must be .something di-sturbing the bile-duct epithelium 
through the whole liver, and it is quite likely that the big mass inaj’ represent several 
primary foci which have coalesced.'’ 
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Figs. 423. — Photomicro'.Taph of a portion of the tumour. Immediately Ixmeath tlio 
capsule of the li%'cr the transition from simple dilatation of bile cannliculi to extensive prolifem- 
tion of epithelium in single layers is seen. Throughout the greater part of the tissue the 
regular characters and adenomatous structure prevail. ( X 40.) 



Fig. 4l 4. An area in which a papillarx* typ^ of overgrowth has developed. In other 
parts the tumour tissue is of a more solid tj'pcT and small areas show calcium deposition and 
ctst-like spaces in which there is evidence of an accumulation of choI€^stcrin. (x 40.) 
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SUMMARY AND CONCLUSIONS. 

1. Primary carcinoma of the liver is a rare disease, occurring chiefly in 
males, mainly between 40 and 60, though no age is exempt. 

2. It has an average incidence of not more than 0-3 per cent of all 
autopsies, 

3. Tliere are two main types of tumour : {a) Hepatoma or earcinoma of 
liver cells ; {h) Cholangioma or carcinoma of intrahepatic bile-ducts. 

4. Sarcoma of the liver occurs with even greater raritj% and clinically is 
indistinguishable from carcinoma. 

5. The most commonly associated condition is cirrhosis, which is probably 
antecedent, and is indubitably related in etiology to carcinoma. 

6. The relatively higher incidence in some other races is most likely 
attributable to various local parasitic infections of a chronic nature with 
consequent cirrhosis. 

7. Diagnosis is difficult, though not impossible, and there are no patho- 
gnomonic features. 

S. Fixation of the liver with upward enlargement (which may be demon- 
strated clinically, and confined radiologically) is sometimes present, while 
unusual features in a case of cirrhosis under observation may act as a sign- 
post towards the correct diagnosis. 

9. The prognosis is in all cases of the most extreme gravity, the disease 
running a rapid clinical course with an average duration of less than six 
months. In certain selected cases, however, it is not entirely without hope. 

10. Intrahepatic metastasis is common. Extrahepatie metastases are less 
commonly encountered, and the mode of dissemination is almost certainly 
via the blood-vascular system. 

In view of the liability to metastases, preliminary radiological examina- 
tions should be carried out. 

11. The disease may be encountered during the course of a laparotomy 
(either explorator}' or following a mistaken diagnosis). In each case a decision 
whctlicr a radical partial hepatcctomy can or cannot be undertaken must 
be made. 

12. A case of massive cholangioma (carcinoma arising from intrahepatic 
bile-ducts) is fully described witli details of a successful operation. Points 
of interest to be noted arc : — 

a. There was no general enlargement of the liver in an upward direction ; 
all the tumour enlargement had occurred downwards. 

I/. The tumour was freely movable both on respiration and from side to 
side on movement and on palpation, 

c. Neither jaundice nor ascites was present. 

d. The right lobe of the liver was almost unaffected, e.xccpt for a minute 
nodule, microscopy of which led to an accurate diagnosis of the real nature 
of the main mass, which occupied almost the whole of the left lobe of the 
liver, and had grown to nearly twice the total weight of a normal li\er. 

c. The operation was not of great technical dilliculty, and the patient 
made an uninterrupted recovery, and has remained well to the time of 
writing this article (Januar}', 1934 — seven months). 
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^Iv thanks arc due to Professor Kettle, Professor Morison. aiul_ Dr. L. M. 
Hawksley for permission to publish their reports, and ;ilso to Dr. . I-reehorn 
for his help with the extensive researches into the hlcratiirc. 

Xoie.—Sincc this article went to press the i)atient had a febrile allaek 
with slight iaundice, from which he recovered. ln\t on suhsc<picnt examina- 
tion was found to have marked enlargement of his liver with ;iscitcs 
(March, 1034). 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


SPHEROIDAL-CELL CARCINOMA OF BREAST: 
EXTENSION OF GROWTH WITHIN THE PERIMYSIUM. 

Bv n. .1. V. injLVi:RTAi'J’. 

DIRECTOB OF rATHOLOGY, THE JOHN' HUnFOBIl CABI.II.I, rATMOI.OOIr.M. I. VTtlBIF.S, 

WF^TMINSTKB IlO'irIT*!.. 

Considerable practical, as well as theoretical, iniportatu’c attaches to llic 
method of extension of carcinoma of the breast. The conceptions of Handley 
with regard to lymphatic permeation arc well known, and to some c-xtent 
regulate current operative practice in the removal of the pectorals, to ensure 
removal of the fascial planes in which lymphatics travel. 

Histological evidence of the tendency of carcinoma to spread along 
channels, such as lymphatics, blood-vessels, and inside the sheaths of nerves, 
is quite definite. Direct involvement of voluntary muscle is, however, rare, 
and even when a carcinoma is clinically attached to the muscles, microscopic 
evidence of their invasion is very frequently lacking. 

The very unusual picture shown in the accompanying illustrations {Figx. 
425, 426) indicates direct permeation Avithin the perimysium. 

History. — The history of the patient, a female, aged 54, married rvith 
one child of 20, n-as as follows ; — - 

1917. — Suspected pulmonary tuberculosis. 

192.9. — Carcinoma of right breast : radical amputation. 

19.31. — Laryngitis ; cause never definitely diagnosed. 

1932. — ilarked deterioration in general health, rvith difficulty in swalloAV- 
ing. sore throat, and council. 

1933. — Two secondary deposits in the scalp remoi’ed. During the last 
twelve months the patient lost li stones in vreight. Persistent nausea and 
vomiting. 

Ox Exaaiixatiox. — ^IV hen first seen on June 8 there was no evidence 
of any disease in the nose, throat, or neck. The vocal cords moved freely, 
the aTA’tenoids Avere normal, and there AA'ere no enlarged cerA-ical glands. 
There Avere tAvo secondary deposits on the front of the chest, one OA'er the 
sternum near the opposite breast, and the other at the level of the 9th rib 
in the mid-axillary line. These deposits Avere not attached to the skin, but 
clinically Avere fixed to the chest Avail. 

X-ray examinations shoAved no oesophageal obstruction and no metastases 
in the lungs, but some adhesions in the region of the diaphragm on both 

voi.. x.vi. — so. s-i. 46 
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Fig. 427. — Showing lower 
one! of femur after removal. 
Tho tumour tissue can bo seen 
after tho condyles have been 
further separated through tho 
lino of fracture. ( x 4’*) 


Fig. 428 . — Skiagram taken 
on Aug. 14, 1931, prior to oper- 
ation. The destruction of bone 
by tho tumour is shown and 
tho lino of fracture both trans- 
versely and into the joint is 
seen. 





Fig. 429. — Antero-posterior skiagram after 
reconstruction (June 2S, 1933). 


Fig, 430. — Lateral skiagram after recon- 
struction (June 28, 1933). 


union is firm. It will be noted that the lower half of the patella is united 
firmly, but the upper half is standing away from the femur. 


TWO CASES OF ILIOPSOAS BURSITIS. 

By .1. S. R.A.M.-VGE and G. BROWN ^MORTON, StoivE-ox-Trext. 

As this is a comparatively rare condition, and one which may cause consider- 
able difficulty in diagnosis, the following two cases are perhaps worthy of 
record. 

Normally there exists between the iliopsoas muscle and the ligamentum 
iliofemorale, a large bursa which frequently communicates with the synovial 
cavity of the hip-joint. The bursa lies in the line of the external iliac and 
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femoral arteries and is separated from them by the iliopsoas muscle. It will 
be readily understood that when it is enlarged and filled with fluid the over- 
lying structures will be pushed forwards, and, on account of the relationship 
with the arteries, inguinal aneurj-sm will be closclj’^ simulated. As a matter 
of fact, in the cases here reported this resemblance Avas A’ery close, and in the 
first case operation Avas carried out on a proA'isional diagnosis of aneurysm. 

Case 1. — Male, aged GO (192G). Shoesmith. 

Histoky. — For the past eighteen months the patient had noticed 
a graduallj^ increasing SAvelling in his right groin, AAdiieh had recently begun 
to interfere Avith his Avork as a shoesmith. 

On Exajiination.' — T here AA’as a SAA’clling the size of a large orange centred 
midAvay betAveen the anterior superior iliac spine and the symphysis pubis, 
and lying chiefly above Poupart’s ligament. The SAA'clling AA'as moderately 
tense, smooth, and rounded, and had ill-defined but regular margins. There 
Avas pulsation, apparently of expansile nature, synchronous A\'ith the arterial 
pulse. The pulse bcloAV the swelling AA-as smaller than that of the opposite 
limb. No tenderness present. The range of movement of the right hip- 
joint AA’as slightly diminished. 

In A’icAv of these clinical findings, plus the fact that there Avas no evidence 
of syphilis or spinal caries, a provisional diagnosis of aneurysm of the external 
iliac artery Avas made. 

Operation. — T he external iliac artery AA'as exposed by the extraperitoneal 
route, using an incision one inch aboAm and parallel Avith Poupart’s ligament. 
The external iliac A'cssels and the anterior crural nerve Avere identified. A 
large tense fluctuant SAvelling AA'as defined betAveen the iliacus and psoas 
muscles, pushing the ncrA'e and blood-A'essels forAA-ards against Poupart’s 
ligament. The ncrA'e Avas gently retracted outAA-ards, and the artery and 
vein iiiAA’ards. The sAvelling AA’as then aspirated by an exploring needle, and 
the diagnosis of iliopsoas bursitis made. 

As much as possible of the AA-all of the bursa AA'as excised, and the small 
posterior portion. Avhich communicated AA'ith the hip-joint, AA’as cauterized 
Avith carbolic acid. The AA’ound AA’as closed Avithout drainage. 

ConA'alesccncc AA-as uncA'cntful. 

Case 2. — iMale, aged 72 (1932). Gardener. 

History. — Six months prior to admission to hospital this man noticed 
a SAA’elling in his left groin. This caused no incoiiA’cniencc AA’hatsoeA’cr. 
Within the last fcAA- AA’ceks, hoAA’CA'er, the SAA’elling increased so rapidly in size 
that he called in his doctor. 

On Exaaiination. — A sAvelling in the left groin aa’rs rcA'calcd. This Avas 
of elongated OA’al shape, about the size of a large lemon, and situated chiefly 
beloAV Poupart’s ligament, its axis being in the line of the external iliac and 
femoral arteries. The SAvelling AA'as moderately tense, its outline regular, and 
its margins Avcrc rather ill-defined. Expansile pulsation synchronous Avith the 
arterial pulse AA'as present. There AA'as a slight impulse on coughing felt in 
the part of the sAA'clling bcloAV Poupart’s ligament. The range of movement 
of the left hip-joint AA'as normal. There AA'as no CA’idcnce of syphilis or spinal 
caries. 
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RAEE OR OBSCURE CASES 

In view of our kno^-lcdgc of the previous ruse. diuguosis of iIir>psoas 

bursitis was made. ■ „ 

Opekatiok. — The external iliac artery was cxi>osed as in tlic fipendion 

for Case 1, and the inner end of the incision was c.-irried downwards along the 
axis of the swelling so as to exjrosc the femoral sheath for a (hslanec '"O 
inches. A practicallv similar state of affairs was found as in f use 1. the 
swellino- extended rather further below Pouparfs iigamcnl and had a biloeu- 
lated formation (Figs. 431, 432). The larger of the two sacs was aelually 

above Ponparl's ligament, although the ex- 
ternal appearance had suggested the converse. 
The impulse on coughing was no doubt duo 
to a fluid wave from tlic larger to tlic smaller 
sac. No communication witli the iui)-joint 
could be demonstrated. 

The same surgical treatment was adopted 
as in Case 1. 


Fig. 431. — Case 2. Diagram to shovr Fig, 432. — C'o?? 2. 

approximate extent of bursa. Diagram to sho\r relations of bursa. 

COMMENTS. 

In each case a definite cause for the enlargement of the bursa could be 
found — ^namely, in Case 1 the patient was a shoesmith, and was in the habit 
of holding the horse’s hoof in the right groin while hammering in the nails. 
In Case 2 the patient had been doing a considerable amount of digging in 
a hard clay soil and was accustomed to strike the spade with his left foot. 
The swelling in the groin had developed only since his constant work in this 
hard soil. Factors of a chronic irritative nature were therefore present in 
each case, and were no doubt the cause. 

The rarity of iliopsoas bursitis is no doubt due to the depth of its 
situation and corresponding freedom from trauma. IVhen it does develop, 
its anatomical situation makes the diagnosis extremely difficult. It can. 
therefore be easily understood that a considerable enlargement of the bursa 
with the transmitted pulsation of the overlying arterj- can closely simulate 
inguinal aneurysm. 
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cause of epilepsy is dealt with up to the incidence of epilepsy in brain tumours 
and its dependence on the site of the neoplastic lesion. There are 938 references 
at the end of the etiological section, and this is actually very valuable because the 
title of each paper is printed in full. The pathological part is well illustrated with 
mierophotograplis of Professor Ostertag’s sections and Spielnie 3 "er’s work on the 
cornu ammonis, and the influence of vascular changes in bringing about focal 
degenerations is well described. More figures of glial alterations in large-scale 
pictures would have been welcome here. 

The surgeon turns with especial interest to the last section of the hook, 
“ Phj^siologische Bemerkungen ”, for in this Krause describes his method of cortical 
stimulation. In a large-scale chart he records the motor points as observed in 142 
patients whose Rolandic areas he has stimulated by the unipolar method. One 
reads with interest of Krause’s conversations with Hitzig and of his reason for 
preferring the faradic to the galvanic current. Precise details are given of Krause’s 
method of stimulation, current strength, and narcosis ; it is .surprising that he is 
not more favourable to local anesthesia. Finallj', there arc adequate descriptions 
of stimulations of the general sensory and visual cortex, with remarks on the other 
special senses. 

The reader closes the book with the feeling that here is gathered together all 
that is best of the world’s thought on the various forms of epilcpsj% and great 
credit is due to the guides who have led the reader so surclj’ through such a maze. 
No English monograph exists which at all resembles it, for the English genius is 
more individual and more personal, and English readers may regret the care with 
which its authors have refrained from more passionate self-expression. Nor does 
the book contain a Avell-dctailcd account of local cortical excisions, and we should 
have welcomed Krause’s mature opinion upon their results. 

Vol. 48, which is of a quite different kind, must not detain us long. Its 
seetions are written by several authors. All of these are excellent, with numerous 
original and striking illustrations. The sections deal with affeetions of the meninges 
(by Profe.ssor Guleke), cerebral softening and vascular degenerations (by Professor 
Bosharner), brain abscess (bj' Professor 'Willich), and a very well uTitten article on 
otological and rhinological brain complieations bj' Gustav Briihl, of Berlin. This 
last is what reviewers love to call a “ veritable mine of information ”, and in this 
case the phrase is entirely applicable and true. Several sections by Hans Smidt, 
of Bremen, on vascular affections (sinus thrombosis, subdural ha.‘matoma, aneii- 
rj’sms) bring the volume to a close. 


Human Embryology and Morphology. Bj' Sir AaTiiun Keith, M.D., F.R.S., LL.D., 
D.Sc., F.R.C.S., Master of the Buekston Browne Research Farm. Fifth edition. 
Medium 8vo. Pp. .158 + viii, with 535 illustrations. 1933. London : Edward 
Arnold & Co. 32s. Cd. net. 

Books written bj' Sir Arthur Keith arc alwaj^s interesting, and his Human Embri/- 
ology and Morphology has made a place among medical te.xt-books which is unique. 
Keith approaches cmbrj'ologj' from a different standpoint from that which is 
gcnerallj' adopted. He begins the description of a sj’.stem or organ hj' giving a brief 
outline of its evolution and comparative anatomj’. This is followed bj’ a short 
account of its development in the human subject. He has endeavoured to provide 
a concise account of human development which will he useful to students who arc 
to become practical phj’sicians and surgeons rather than to jirovide advanced 
students or anatomists with a complete account of recent research work. A treatise 
of the latter tj'pe could not at the prc.sent time be adcquatelj' dealt with in a single 
volume, nor could it be accomplished b>' a single individual. Keith has, however, 
introduced a new feature into the fifth edition ; he has attcmiitcd to indicate the 
lines along which research is tending, b\' giving a selected list of references to recent 
work on each s\'stcm and region, with short explanatorj’ notes which follow his 
description in the text. _ 

Some jiroecsscs of development — more cspccialh’ the histological changes which 
take place in the dcvcloiimcnt of blood and Ij-mph and in the growth of tissues such 
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as cartilage, bone, and nervous tissue— we sliould like to have seen tre.-ded in •rrealer 
detail boUi with regard to the text and in the tecbntf|ue of the il ustrations. .St 
the present time this is especially desirable in view of the mereased ' 

is being taken in the results of experimental emhryolog^x and tissue-tultiin f r 
example, the relation of the normal processes of ecll product mn ami grm lb 
to heredity, certain morbid conditions of tlu; system and tissues, the grouth ot 
tumours, and the repair of injuries to hone. In many cases where recent work is a 
variance with old-established doctrines, the reader would he glml to have some 
comments or discussion on the points at issue — for esainple. t he role played liy I lie 
periosteum and osteoblasts in the formation of hone. This function has lieen 
challenged by both British and French authors. Is the surgeon to he guided in Iiis 
method's of treatment by the more recent doctrine of the non-part ieipal ion of the 
periosteum in the formation of hone, or is he to hold on to the older viens ! A 
brief discussion of the pros and cons of this and other cpiestions would have been 
most valuable. 

The hook is verj’ clearly nTittcn and the numerous illustmtions are a valuable 
help to the comprehension of the descriptions in the text. Some excellent new 
illustrations have been added in this edition, and we draw attention esiieeially to 
the tj-pe of drawing which on account of its being an attcm]it towards a^ faithful 
representation of reality is so much more convincing than a diagrammatic figure, 
which may be very misfeading. IVc should like to mention especially Fig. tl.'ifl. the 
endothelial lining of the heart in a -tth week human embryo (Veit and liseli). and 
Figs. 428 and 429, representing models of the genital system of the female human 
foetus at the Tth and 10th weeks of development (11. II. Hunter). Modilieations 
of original dra-wings, on the other hand, such as in Figs. 18 and 27. arc not permis- 
sible, and may give rise to a rsTong impression. .Again, such a diagnim as Fig. To, 
which has ob\'iousIj' not been dran-n from a dissection of the part, represents the 
internal intercostal ner\-e superficial to the internal intercostal muscle instead of 
deep to it, and affords an excellent example of the liability to error that occurs in 
any attempt to reconstruct nature on preconceived ideas or prevalent hut incorrect 
notions. In rerdem'ng the hook as a whole, however, such faults as we have drawn 
attention to appear trir-ial, and one is most favourably impressed by the wonderful 
wa}' in which an extensive subject has been tersely described and iriustratcd within 
the limits of a single volume, everj* page of which is interesting and informative. 


Fractures. By Paui. B. JIagxusox, JI.D., Associate Professor of Surgert', Xorthwestem 
University lledical School, Chicago. Medium 8vo. Pp. 400 -f- xx, with .tl" illustra- 
tions. 1933. Philadelphia and London : J. B. Lippincott Company. 2.1s. net. 


Tins volume sets out to meet the needs of the man who fir.st secs a fracture 
and after reading it one cannot come to any other conclusion than that the author 
has successfully arrived at his object. If the author's claim for it to he judged as 
a volume of personal ei^eriences be admitted, criticism of it as a mirror of inodem 
treatment of fractures is of little value ; but if the general lines of treatment are 
compared -with those in vogue in this country, it is apparent that the author places 
more reliance upon the use of wooden splints than has been customarj' here for 
the past fifteen or tiventy years. The chapters on the principles of repair and of 
treatment are marked with sound common sense and are clearly the outcome of 
personal experience. A good deal of space is devoted to the general principles of 
operation on fractures. In our judgement this is superfluous if the book is for the 
use ol general practitioners, and the pages devoted to operations scarcely sulfice 
o provide a practical guide to anyone who has to undertake such operations. 
/ gam, where space is allotted to operative detail the selection of subjects dealt 
wat i scarcely follows any logical sequence, for we have a fairly complete account 
he operative treatment of old fractures of the os calcis and innumerable opera- 
ions for the correction of a fracture of the neck of the femur, vet no description 
is given of an operation for fracture of both bones of the forearm " because this 
is a lormidahlc procedure”. 
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Tlie book is profusely and beautifully illustrated ; in fact, it teaches more by 
its figures and pictures than by its letterpress. A certain number of the illustra- 
tions are scarcely worthy of production — for instance, the Sinclair skate, which has 
surely been superseded by the ice-tong caliper and the Steinmann needle, just as 
these have yielded place to Kirschner’s wire ; though in this respect the author 
has an opinion which may not be generally shared — ^his preference for the ice-tong 
caliper — and this for what we consider to be a completely inadequate reason — that 
it does not involve drilling through the bone. 

Destructive criticism of this kind is not difficult in regard to any book which 
is a record of personal experience and opinion, yet, in spite of minor defects of 
this nature, this book can be recommended as a useful guide to any house surgeon 
setting out along the thorny path of fracture treatment, as well as to anyone who 
has had years of experience in this subject, for often the latter will find its perusal 
not devoid of suggestion and instruction. 


Intracranial Tumours. By Pkrcivai. Bailey, Professor of Surgerj', University of Chicago. 

Royal 8vo. Pp. 475 + xxiv, with 155 illustrations and coloured plates. 1033. London: 

Baillicre, Tindall & Cox. 35s. net. 

Though this book is primarily a clinical study of the many pathological varieties 
of intracranial tumour, its outstanding feature is that Professor Bailey has arranged 
his material so as to set forth the evidence in support of the belief that a knowledge 
of the pathological nature of a cerebral tumour is of the utmost importance as 
a guide to its correct treatment. By approaching the subject from this aspect ho 
has not only managed to throw fresh light upon many intricate problems of dia- 
gnosis, but has also drawn from his correlated clinical and pathological studies 
many deductions which are of value in prognosis. Though the localization of a 
cerebral tumour may still present considerable dilliculty, modern aids to localization 
have reached such a degree of accuracy that the nature of the lesion becomes a 
matter of even greater importance than its position. 

The first few chapters deal with the anatomical and physiological considerations 
which underlie the sj’ndromcs presented by cerebral lesions, and these arc followed 
by a scries of chajiters every one of which is devoted to a single pathological entity. 
Accompanying the pathological picture is a description of the signs and symptoms 
which indicate the site of origin of the tumour. tVhile the acoustic and hypophysial 
tumours naturally lend themselves to such treatment, it is most intcrc.sting to see 
how Professor Bailey has managed to associate the various forms of glioma with 
the localizing syndromes of their usual site of origin. For example, with the medullo- 
blastoma comes the description of the syndrome of the cerebellar vermis, and with 
the astrocytomas the syndromes of the cerebellar hemisphere and of the frontal 
lobe. Pathology and symptomatologj' are so skilfully mingled that the final product 
is not only clear and coherent but also makes a fascinating study of a subject which 
is never an easy one, and which is too often treated in a dulj and uninspiring fashion. 

A chapter devoted to miscellaneous and metastatic tumours is followed by 
a most important discussion of general and differential diagnosis, and the last 
chapter gives a brief but comprehensive account of the principles which underlie 
the treatment of intracranial tumours. Technique is not described in detail, hut 
many valuable hints arc offered to guide the surgeon when he encounters the 
problems which still have to be tackled even after the tumour has been found. 

The book is illustrated by pen-and-ink drawings which have little artistic merit, 
but what they lose in beauty they gain in clarity. Professor Bailey has already 
achieved distinction for his cytological and experimental researches, and he now 
proves that his clinical observations have kept pace with his laboratory studies. 
His book is a storehouse of valuable clinical obsers-ations, and the style is enter- 
taining because the material was originally arranged for clinical demonstrations in 
the University of Chicago. It will be appreciated by students working for the 
higher degrees and diplomas in both medicine and surgery. .-Ml those wlio intend 
to make a special study of ncurologj' ■will be well advised to master its contents, 
and even the most experienced may dip into it with much profit. 



REVIEWS AND NOTICES OF BOOKS 713 

Surgery of the Stomach and Duodenum. Hy .1. 

LL.D.. Attending Surgeon. St. ICti/ntietli's llosjutul. Uiehtnond, . 

I’p. 200, uitl) i :!0 illustnitions. Umdon : Henry Kiinpton. .!..s. nd. 

Tins monograph represents largely the personal experience of a ivell-kiKnvn American 
siiroeon and one widelv recognized as entitled to speak with aiithoritt niion the 
.sublect with which it ’deals. The embryology, anatomy, and iihysiology of the 
stomach and duodemnn arc first described, and a sneeessfnl atteinjit is made t() 
correlate the known facts of physiolog\- with the symptoms of gastric and duodenal 
affections and with the principles of their operative treatment. Stress is laid njion 
the motor functions, since their derangement is rcs])oiisiblc for jirolialiU nt) per 
cent of all gastric symptoms. The essential motor government of the stomach 
and duodenum is mainly intrinsic and is “myogenic'' in origin (Alvarez), altliongli 
extrinsic nerve connections exert a regulating inlhicncc. ICmpfying of both .stoniacli 
and small intestine is due to a “■gradient of contraction" (.Mvarez.). wbieh consists 
in a more rapid movement of the muscular aiijiaratus of the proximal than of the 
distal portion. ... 

In the section upon etiology’ the importance of the contact of acid gastric juice 
with the intestinal mucosa, of .streptococcal infection, and of the inlluenee of the 
nervous system are all duly considered, and attention is directed to the alleged 
differences between America and Europe with regard to the type of gastroduodenal 
lesions. A study of 3000 case histories of gastroduodenal lesions operated uiion at 
the Mayo Clinic shows tliat at the end of five years the dcatb-ralc in the eases of 
gastric ulcer was two and a half times that of the normal rate, while that in the 
cases of duodenal ulcer was hut little above the normal. 

In the preparation of patients for operation Horsley is a strong advocate of 
the continuous intravenous infusion of dextrose in Ringer's solution, and an excellent 
description is given of the technique. 

The various operative procedures upon the stomach and duodenum arc care- 
fully and succinctly detailed, the sections dealing with gastrostomy, pyloroplasty, 
and partial gastrectomy meriting special mention. Horsley has a poor opinion of 
cholecystogastrostomy (“ gastric hilification '') in the treatment of gastric ulcer, 
while he favours the addition of resection of the gastric vagus nerves to such other 
local procedures as may be indicated in the treatment of cases of recurrent peptic 
ulcers, as tending to diminish reflex pylorospasm. .Icjunal ulcer following gastro- 
enterostomy is well described, as arc the various procedures for its relief. The work 
is well illustrated, most of the illustrations being new, and there is a good indc.x. 


Die Bluttransfusion, By Prof. Dr. OniiLCCKCu (Hamburg), Super roval 8vo. Pp. 

87 -f viii, with 43 illustrations. 1933, Berlin and Vienna. Urban & Schwarzenberg. 

Paper covers, RM. 4 ; bound RM. 5.20. 

The author complains that pretdous books on this subject liave dealt too much 
with the actual transfusion of blood, relegating to a secondary place the more 
important consideration, luemolysis. He gives a short survey of the development 
of intravenous therapy, and then proceeds direetly to this question of haemolysis 
and allied reactions. Chapters follow describing the determination of groups, sources 
of error, and choice of donors, occupying about one-half of the book. There remain 
descriptions of various techniques and the indieations for transfusion of blood. 

Professor Oehlecker lays great emphasis upon the strict differences between 
haimolysis and other reactions. Clinical e-ridence of ha;moh-sis alwavs occurs one 
to two minutes after the commencement of the transfusion. He considers the 
signs and symptoms absolutely characteristic of this condition, and never to be 
confviscd with late reactions, frequently associated with rigors ; these have no 
relation to hamiolysis, but to the donor's plasma or impurities in the citrate, etc. 
In coiisequence, prior to Landsteiner's di,scoveiy of the blood groups, Oehlecker 
devised his biological test’ — an assay of compatibility. This is now in constant 
use as an exTra safeguard. The test is s'miplicity itself.’ Whist an assistant retains 
Ills finger on the patient s pulse, the surgeon injects — intravenously — a small quantity 
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of the blood, 5 to 20 c.c., according to the condition of the patient. Some two 
minutes is allowed to elapse, and the procedure is repeated. In the absence of 
untoward symptoms the transfusion is completed in normal fashion. When incom- 
patibility is present, the signs of h.-cmolysis will become apparent within the two 
minutes. Thej' are akin to collapse, with pallor, falling-off of pulse, sweating, 
restlessness, and perhaps breathlessness. These somewhat alarming events rapidly 
subside without harmful effects. Before the introduction of blood grouping, which 
of course is now used as a routine measure in his clinic, Professor Oehlecker detected 
by this method among very manj”^ uneventful transfusions fifty cases of h.Tmolj'sis, 
with only one fatality. It appears therefore to be a reliable one, which may be 
adopted when a surgeon is driven to a transfusion without possessing means of 
grouping. 

Some isolated points may be of interest. With an experience of 1000 trans- 
fusions, the author bj’' no means objects to the repeated use of the same donor for 
the same recipient. Large quantities of blood are often of great value, from 1 to 
1-.5 litres. The professional donor in Munich receives 10 marks, in Berlin up 
to 20 marks, for each transfusion, and in New York 7 dollars per 100 c.c. of 
blood ! 

Of the various techniques, the indirect citrate method and his own are described 
in detail. The latter is a simple method by means of a syringe and two-way tap, 
of transferring whole blood directly from one person’s vein to another, using inter- 
mittent irrigation with normal saline to avoid anj^ clotting. It possesses the over- 
whelming disadvantage that on many surgical occasions close proximity of donor 
and patient is neither possible nor desirable. Professor Oehlecker draws his net far 
and wide in discussing the indications for transfusion. Few will differ from him, 
and it is interesting to note that in cases of acute staphylococcal or streptococcal 
septicajmia he does not consider a transfusion of any value ; but of great help in 
the treatment of ‘sepsis’. In acute pancreatic necrosis attention is drawn to the 
remarkable resuscitation which follows a large transfusion. 

This short monograph is vTitten in a clear style, in quite simple German, and 
is well worth reading. The author Avrites authoritatively from wide experience, 
and considers his subject from CA'ery aspect, supporting his arguments Avith personal 
cases and quotations from the literature. 


Manuel de Rndlodiagmostic cllnlque. By R. LEDOOx-LEBAnn (Paris). Royal 8 a ’0. In 
tAvo A'olunics. Pp. 1075 -f xau, with 1143 illustrations. 1933. Paris : 5Iasson ct Cic. 
Fr. 200. 


Tins is the best manual on radiology in the French language. It differs from other 
A’olumes in that art paper has been used throughout ; consequently the radiographic 
illustrations, Avhich liaA'c been aa'cII selected, arc included in the text. It is not a 
mere atlas of pictures, but a descriptiA'c account of the appearances Avliieh can be 
detected in disease on radiographic and radioscoi)ic examination. The manual is 
published in tAVo A’olumcs and contains sections dealing Avith interpretation of radio- 
graphs and the localization of foreign bodies, the skeletal, ncr\'ous, circulatory, 
respiratory. digestiA’c, and urinary sy.stcms, and the use of radio^aphy in obstetrics 
and gymccology. Unlike many former manuals on radiology, it docs not contain 
long and tedious chapters on apparatus, aa'IucIi are for the most part culled from 
the pages of manufacturers' adA’crtising publications. Some sections, notably those 
on the digcstiA’c, circulatory, and re.spiratory systems, are exhaustiA’c and avcII 
illustrated. Interesting accounts and illustrations arc giA'cn of the use of the more 
modern methods of radiographic inA’cstigation. including arteriography, A'cnlriciilo- 
graphy. pneumoperitoneum, cholccy-stography, intraA’cnous pyelography, and lipiodol 
injections into the A-arious tubular structures of the human anatomy. 

The author and publishers arc to be congratulated on the e.xeellence of Iht 
illustrations and their rc[>roduction. The A’olumes should be a A’aluable addition 
to the libniry of all radiologists. 
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paralysis In Children. By B. G. GounoN. M.I) p.Sc.. I'.B.C.B. ''•'V/.V''',;':;"';;- 

nnd lYcsqcy Orthopa;(lic Iloqpilal. cU-.: and M. louiir.'.-n-.ii-BuowN. .B.l).. .M.S. (Uitul.). 

^vith IIG illustrations. 103:1. Bmidoii : lluiiipliny Milford. l..s. net. 


This book repTCscnts the views of a neurnlooist and a siir-ieon. ivorkin” fooelher 
at an orthopaidic centre for children where many ea^es of jiohomyehtis and other 
parah-tic conditions arc admitted. The first part of tlie hook ileals \vith tlie oenend 
problems of paralysis, the physiology of movement, the location of the lesion which 
underlies the various sj-ndromes described, the frenenil patholo-iy of pandysis. and 
the interpretation of symptoms. The second jiart is clinical and ileals with muscular 
dystrophies, traumatic lesions of peripheral nerves, neuritis, juvenile tabes, anterior 
poliomyelitis, Landrj-'s paralysis, Friedreich's ataxia, the eerehrllar affections of 
childhood, disseminated sclerosis, striate lesions, spastic jiaralysis. chorea, and other 
tj-pes of paralysis. The third part deals with treatment, and is ehielly coneenied 
ivith the various methods in the field of physiotherapy and non-oiicrativc ortho- 
pedics which have been used. Technical dcscrijdions of operations arc not <:iven 
in any detail, except for some of the operations for the trans])laritatiori of tendons. 

The book is certainly a most useful mine of information. I’crhaps the sections 
on physiology are more profound than is nccc.ssary in a work of this kind. Tlic 
chapters on re-education, the use of swimming cxcreisc.s in warm water, and the 
adaptation of splints to paralysis are all most excellent, and the illustrations are 
very clear and well produced. 


The Duodenum: Its Structure and Function, Its Diseases and their Medical and 
Surgical Treatment. By Eow.vnn L. Ki:li.oc, M.l)., F.A.C.S., Professor of Surgery 
and formerly Professor of Gastro-cnlerology, N.Y. Polyclinic Medical School. Imperial 
8vo. Pp. 855 -T- xxi-iii, with 287 illustrations. 10.33’. New York : P.iiil B. Hocbcr 
Inc. 810. 


This volume is described by the publishers as a monograph, hut it is considcrahly 
bigger than a number of text-books devoted to the whole field of surgerj-. The 
author goes into very great detail, but nowhere does the subject seem to be' unduly 
laboured. The work is based on twenty years of practice by the author and extracts 
from the literature, the extent of which can be judged by the fact that the references 
occupy 132 pages. The book commences with an account of the anatomy and 
phj’siology of the duodenum, together with chapters on its baeteriologj- arid the 
methods used to examine it. The account of the X-ray examination is'^one of the 
best we have seen, but we caimot agree that a standard of perfection of such a dem-ee 
has been reached that “ it is unusual to demonstrate an ulcer at the operation tabic 
which the roentgenologist has failed to detect”. 


The first pathological condition to be dealt with is duodenitis, the importance 
and frequency of which is becoming more generally recognized. The author makes 
some interesting obseivations on the associated condition of duodenal glycosuria. 
Diverticula and duodenal ileus are well dealt with in separate chapters, and in both 
cases they are amplified by a number of clinical records. 

Ulcer is naturally veiy fully considered, and it is a useful classification to look 
upon them as surgical, medical, and borderline cases. The methods of treating cases 
medically are considered in great detail together with the results which rnav be 
expected. It is a strong point in the book’s favour that the author evemvhere'puts 
both sides of the case fairly and allows the reader to form his own judgements from 
them. Wc are glad to see that he deals with loss of liver dullness in perforation 
of ulcers by saying that it is probably rather infrequent. He goes on to qualifv 
tbis by saying that it did not occur in a series of 100 cases on which he operated. 

The surgical procedures arc collected together into one chapter at the end of 
the book an admirable arrangement which allows them to he referred to with the 
^eatest of ease. They consist veiy largely of excellently reproduced draiTin^s 
illustrating the operations, so that it is possible to follow them ivithout referring to 
the text at all. ® 
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The production of the book is one on which the publishers are to be congratulated. 
The division of the index into subjects and proper names is perhaps a small point, 
but is one Avhich makes for clearness. It is a most comprehensive book, and one 
which should be in the hands of ever 5 ’' gastro-enterologist, whether phj'sician or 
surgeon. 


A Practical Medical Dictionary. By Thomas Lathuop Stedman, A.JI., M.D. Twelfth 
edition. Royal 8vo. Pp. 125G + xii. Illustrated. 1933. London: Bailliere, 
Tindall <fc Cox. 35s. net. 

jMedicine progresses rapidlj', and doctors coin new words, which are often uncouth, 
more quickly than lexicographers can assimilate and explain them. No finalitjs 
therefore, is possible for a medical dictionary. Dr. T. L. Stedman, of New York, 
published the first edition of his Practical Medical Dictionary in 1908 ; the twelfth 
revised edition appeared in 1933. He has been fortunate in bringing so great a work 
to a successful issue. IMr. Henrj' Power and Dr. Leonard Sedgwick undertook 
a similar task for the New Sydenham Society in 1879. They carried it on 
courageously to the letter O, when the funds of the Society were exhausted and the 
rest of the alphabet had to be curtailed. 

It is not possible to review a dictionary, but errors can be noted and suggestions 
offered for future editions. The errors are negligible. Thomas Bryant never 
received a knighthood, so the title appended to his name should be omitted. For 
additions it should be explained that ‘brain’ fever and ‘low’ fever were synonjmis 
in the North of England for typhoid ; ‘Glutton’s joints’ should be mentioned, and 
it should be stated that ‘Baker’s cysts’ are as often tuberculous as osteo-arthritic, 
‘Delbet’s splint’ as well as his sign should be described, and if ‘Jackson’s membrane’ 
is mentioned, why is ‘Lane’s membrane’ omitted? Aneurysms are ‘wired’ as well 
as bones, and to Woelfler’s name should be added his ‘islets’. ‘Sciopody’ is 
a convenient term for the monstrous growth of feet when children look as if they 
could shade themselves under their own soles. They w'ere described by such old 
travellers as Sir John Mandeville long before they entered medicine. The recently 
published general index to the British Journal of Surgery will provide Dr. 
Stedman with numerous additions to the thirteenth edition of his very useful and 
convenient dictionary, for the production of which we heartily wish him health and 
strength. 


.Surgical Anatomy. By Grant Massie, M.B., M.S. (Lend.), F.R.C.S. (Eng.), Assistant 
Surgeon, Guy’s Hospital, etc. Second edition. Medium 8vo. Pp. 458 + x, with 147 
illustrations, many in colour. 1933. London : .1. & A. Churchill. 18s. net. 

This book certainly carries out what the author intended — “ clothing the dry bones 
with life”. The balance between anatomical detail and its surgical application 
is a happy one, and the subject matter seems well up to date. 

We are not quite in agreement with the author on a number of .subjects. Tlie 
terminology used in describing the movements of the ankle is confusing. The 
description of the internal lateral ligament of the knee and the surface marking of 
the lateral sinus arc both misleading. Many of the figures are not strictly accurate, 
such as that of the knee-joint (Fig. 1‘27), in which the sj-novial membrane is repre- 
sented as covering the articular cartilage. Other figures show so few points that 
it would seem unnecessary to include them. Fig. 4, for instance, representing sub- 
temporal dccomjwession, whilst ])erhai)s justifiable in a text-book of ojierative 
surgery, seems waste of space in a book of this sort. Fig. 121, too, shows very little 
relevant to the lumbar plexus that could not have been set out in a list giving the 
roots from which the nerves arise. The best section in the book is that on the 
abdomen, and it is here, too, that the best illustrations are to be found. The 
inclusion of a ehajiter on the autonomic nervous system is a unique and stinudating 
addition which should prove useful. 

In spite of a few small inaccuracies in text and figures the author is to be eon- 
vratulatcd on the iiroduetion of a book which should be of great use to senior stuflenfs 
and to those who, after qualifying, wish to refresh quickly their knowledge of anatomy. 
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The operative Story of Cleft Palate lly 

fPhiWdclnhm\ assisted bv Exayat hiiiRAZV, D.D.S. Mpdiiim S\o. l 

53-1 iilustrations. 11)33. ’ T^ondon mvd Philadelphia : W. H. Sautulers ( o. .1-*.. (.<1. • 

Xo surgeon ivho is seriously inlcrcstcd in the surgery of elefl palate fan afrord to he 
^vithout this excellent book by Dorrauee. snu-e nearly the whole of . N ■'<> 
is devoted to a consideration of the literature of the subject. In a great inan\ (.is<s 
the original illustrations and some of the text of the various aul jors are copied 
in (urtcnso. The magnitude of the labour can be judged from the bibliograplneal list, 
which runs into eightv-seven pages of the l)ook, and it would appear as though be 
author had set himself the task of reviewing every jiaiier that had ever lieen united 

on cleft palate. ,,i , i 

The title of the book is somewhat luistcadmg. m that the contents, allbongh 
following a more or less chronological sequence, harrlly const itule a story, but rather 
a complete catalogue — one which, nevertheless, is bound to remain for many ye.irs 
a standard work of reference. 

It is only human that the autlior .should finish bis work with an aeeounf of Itis 
own operation, which, somewhat inappropriately, be styles the ‘pusb-baek‘ oper- 
ation, whereas it is assumed that his aim is to free the soft tissues siillieiently Ui 
allow them to he pulled back by tbeir own muscles; it is dilliciilt If) imagine soft 
tissues being pushed hack. Tlic push-back opi-nition is strongly recommended by 
its author as the method of choice, but he has, unfortunately, followetl a great many 
of those who UTitc on this subject, and failed to record tlie number tif cases on wbieli 
he has operated, the mortality if any, the number of those in whom lie has restored 
the palatopharyngeal sphincter and the evidence on which this is based, and. above 
all, the speech re.sults and the standard of speech he regards as being good, bad, or 
indifferent; the example of A’'ictor Vcati must have been conslanlly before him 
since he uses some Veau methods. 

The illustrations throughout arc excellent, but tinforlunalely some of them 
cannot be accepted seriou.sly, e.g.. Fig. .518 cannot by any stretch of imagination 
be said to present evidence of the restoration of the palatoplinryngcal spliinetcr, 
since it was shoivn y'ears ago that the appearance of tlic palate, as viewed from 
below, was no indication of velopharyngeal competence. 

As a work of reference, the hook is indispensable ; but that part devoted to 
Dorrance’s own opinions and methods requires more than liis bald dogmatism before 
it can be generally accepted. 


The Kadiology of Bones and Joints. By .l.tMns F. BnAiLsronn, M.D.(B’ham), M.R.C.S. 
(Eng.), Radiologist, Queen’s Hospital, Birmingham, etc, t)J y T in Pp ’^OO A" 
with 310 illustmtions. 10.34. London : J. & A. Churchill. .30s net ’ 


This is a very valuable book, and in producing it Dr. Brailsford has made a most 
necessary contribution to radiology. Notwithstanding the title of the book it deals 
almost entirely with diseases of the bone.s and joints, fractures bavin rr been given 
very scanty consideration. This is probably a wise decision, because there are 
nearly five hundred pages. The author has discussed the various anatomical remons 
separately, and this will be found a great adi'antage in making references. Alost 
conditions both rare and common, have been dealt with as fully as possible, and a 
1 erj full bibliography is given to enable a reader to make further .studv. 

It IS not a criticism to say that one would like to see a wider discourse on the 
radio^apbic manifestations of tuberculous affections of the joints, for this is a most 
important part of a radiologist’s work and one which jields unsatisfactoiw results 
m a large number of cases. The recent work of Allison and Ghormley has emphasized 
the Imiitations of radiography in the diagnosis of joint disease. 

. j reproductions are plentiful, and on the whole good, but there are some 
which would have been more de.scrjptive had they been largW. Dr BrailsforcMs 
to be congratulated, and his work should find a wide oirole ofreade^.' ^ 

VOL. XXI. — XO. 84. 
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The Surgery of the Sympathetic Nervous System. By George E. Cask, C.AI.G., D.S.O., 
F.R.C.S., Professor of Surgerj', University of London, etc. ; and J. Paterson Ross, 
M.S.(Lond.), F.R.C.S., Reader in Surgery, University of London, etc. Imperial 8vo. 
Pp. IG.S + xii, with 13 plates and 30 other illustrations. 193'4'. London : Baillicrc, 
Tindall & Cox. IGs. net. 

Oun only quarrel with this book lie.s in its title. An account of the many direc- 
tions in which the surgery of the autonomic nervous system is going forward 
is hardlj' to be undertaken at this time and compressed within the scanty limit 
of 1.59 pages, however well written they might be. Subject to this limitation, and 
considering the fact that the authors’ personal experience is confined to relatively 
few cases, the work has been extraordinarily well done. Regarded as a critical 
summary of the present state of our knowledge in the eommoner applications of 
sympathectomy the book is admirable. The dilFieult subject of anatomy and 
phj’siolog}' is clearly and thorougbly well described, whilst, following this, the prelim- 
inary investigations, so important before operation, are comprehensively and help- 
fully outlined. Throughout the remaining chapters, which deal with disorders of 
the circulation, disorders of the visceral motor mechanism, and with pain, the 
authors have given a summar3' in which the criticism is alwaj's keen and fair and 
the judgement exceptional!}' sound and restrained. 

We note a tendencj' to regard the results of sj’mpathectomy in thrombo-angiitis 
obliterans a little more hopefully than was done in the Bradshaw Lecture of 1932, 
and we would criticize the account of the parasj'mpathetie supplj' to the distal colon 
as an inaccurate report of Stopford’s original description. 

In the surgerj' of the autonomic sj'stcm the time factor is the great dilhcultj' in 
the assessment of results. The present revival of interest in this branch must wait 
some j'ears before definite statements can be made. The question of relapse is a 
verj' real one and further information is necessary on the recovery of intrinsic 
function of organs deprived of their sj'mpathetic supplj'. These criticisms are not 
intended in anj' waj' to detract from the value of this book, and we should like to 
state how much we have aiiprcciatcd the clear-cut and fair presentation which it 
gives. Anj' surgeon who maj' be contemplating an incursion into this dillicult and 
largelj' uncharted field must have this book. He will find throughout its pages a 
guidance alwaj's safe and helpful. 


Chii'urgle infantile d’Urgence. Bj- JI. Fkvrk, Ancicn Chef de Clinique cliirurgieiile 
infantile, Cliinirgien des H6i)itaux de Paris. Preface by Professor Ojiiireda.xxe. Laryc 
royal 8vo. Pp. 452, with 110 illustrations. 1933. Paris : iMasson ct Cic. Fr. 70. 

Tins is a comprehensive volume dealing with every asjject of emergenej' surgeiy 
in childhood. In the main the teaching is similar to that practised in this countrj',' 
there arc, however, several exceptions. High tracheotornv is advised in all cases 
of obstruction, and an ancient tj’pe of coin-catcher is used to remove small coins 
from the oesophagus. This form of treatment has surelj' been replaced by direct 
removal bj' means of an ocsophagoscopc even in children. The author is very' opti- 
mistic with regard to the treatment of the various kinds of spina bifida, the final 
result of which is too often hj'drocephalus. 

The illustrations are good on the whole, but it is a pitj' that a book devoted to 
emergenej' surgerj- in children should depict figures of adult patients. 'I’lie index 
is small and incomplete for such a volume. 
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BOOK NOTICES. 

[The EdUorinl CommUtcc nchnn-drdv xcitU II, mils Ihr urripl „f Ihr JnUn-.nufi. 
volumes. .4 seketiou -.eiU he mmie from these for revii-e, preee, Inter hr,,,:! 
given to nr.c bools and to those linviiig the grrnlrsl nitrresl for our renders.] 

On OsteoRenic Sarcoma. By .T.\coii van nnn Si-r.K (.Viiisli-rilaiii). Hoyiil Svo. ]*|). 
Illustrated. 19:5;>. Kciiiink on zonn N.V. — Over Den Ooin — I In’cht. 

Tlie Spread of Tumours In the Human Body. Ily llrrr.iiT .\. \\ ii.i.i-.. M.l).. Il.S., D.Sf.. 
Mclljournc, Pathologist to the Alfred llospital and to the .\ustiii lltispitnl for fhrnme 
Diseases, Melhnuri\c. Demy Svo. Pp. .'.10 ~ x. with lo:! illusinilions. I'l.'tt. 
London : J. & A. Churchill. 2.‘js. net. 

Infections of the Hand. By Ai.i.r.s 15. Kas.wv.i.. M.D.. Se.l).. Profewu of Surgery, 
North-western Medical School, Chie:i" 0 . Si.xlh edition. .Medium .Svo. Pji. .i.VJ -r xvi. 
with 2J0 illustrations. lOItt. I.oiulon : Bailliere. Tindall A Cox. SO-,, net. 

St. Bartholomew's Hospital Reports. Kditcd hy Loud Iloiiniiii. B. G, Cavti. 5\ . Shaw. 
C. F. H.Annis, H. H. tVoouvnn, R. C. Bi.msi.ii;. \V. G. Bai.i.. G. Mvan'. anil .1. P. Bo--- . 
Vol. LXVL Demy Svo. Pp. tlOtl + xxiv. Illustrated. lO'.i:’.. lamilon : .lohn Murray. 
21s. net. 

L’Arteriectomie dans les Arterites ohlltcrantes. By Bksi; Lkimciii;. Professcur a 
la Faculte de Mcdccine dc Lyon ; and Pii;nRr. Stricki'.h. Aneien Chef ile Clinirtue a la 
Faculte de M^deeine de Strashourg. Large Svo. Pp, 1!)S. with TS illustrations. If);}:!. 
Paris : Masson ct Cie. Fr. 40. 


Gelenkstelfen und Oelenkplastlk. By Professor Dr. ICnwj.v P.va'i: flxripzig). \’ol. I. 
11 z 8 in. Pp. 880 -f xiv, with 240 illustrations. If):}-}. Berlin : .lulius Springer. 
Paper covers, RM. 120 ; bound, RM. 124.80. 


La Stenose hypertrophique du Pylore chez le Nourlsson. By .1. Poucf.i., Chirurgicn 
dcs Hopitaux de Marseille. Tj / o in. Pp. 10.S -f- viii, with ](i illustrations in the text 
and 8 plates. 1034. Paris : -Masson et Cie. Fr. 20. 

Lessons on the Surgical Diseases of Childhood. Bv IViu.iaji Rankjn, JI.B.. CIi.B. 
Royal Svo. Pp. 100. Rlustratcd. 1034. Glasgow : Alex. MacDougall. 21s. net. 

A Short History cf Some Common Diseases. Edited by IV. R. Bmt, M.R.C.S., L.R.C.I’. 
Demy Svo. Pp. 211. London : Humphrey Milford. lOs. Cd. net. 

II Cancro del Retto. By Vittoiuo Pcttin.vri. Crorni 4to. Pp. 22.) iv, with 121 
illustrations. 10:54. Bologna ; Licinio Cappelli. L. :)0. 

Operating Room Procedure: For Nurses and Internes. By HknuY C. F.vlk. M.D., 
F -A C.S., Clinical Professor of Gj-na;eologA-, New A'ork University and Bellesne Hospitai 
Medical College, etc. IVith a Foreword by Eugene H. Pool, M.D., New York. Large 
Svo. Pp. 413 4- xxii. with 328 illustrations. 1034. New York and London : G P 
Putnam s Sons. 83.00. 


Die modeme Finsenbehandlung. Bv Dr. Svend Lojiholt (■" ' ' ■ e Svo 

Pp. 04. Illustrated. 1034. Berlin and Vienna : Urban : ■ . . ■ 

Trattato di Patologta chi^gica generale e speciale. By Prof. Ottorino Uitreduzzi 
flunn). lol. II. Pp lioo-f-iiii, with 25 plates and 448 illustrations. 1034. 
Turin: Unione Tipografico-Editrice Troninence. Lire 145 . 
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L. TUBERCULOSIS OF THE KIDNEY. 

'T^TTRFRrilT OSTS of the kidnev is :i disease of IxiUi seN< s. .lud is iiu t 
T-UBERCbLOhlb oi t ie ki .-hildhood. mifl 

J- common between the ages of 20 .uul . 

less common in old asc than in early adult hfe. ihe mfedio In 

spread from the kidney down the ureter to the hla.lder and ui the urn e l 

freqnentlv involves the genital tract as well. The tuher.de haed us ,s um alK 

the onlv‘miero-organism present, and the tlisease is therefore often msnlmns 

in its onset and slow in its progress. If infect ion 1)> 

organisms is superimposed on renal tuhcreulosis. the rale of deslnnlion f 

the kidnev is greatly increased. . , 

The tubercle bacillus reaches the kidney through the hlood-slream. into 
which intermittent showers of the miero-orgaiiisins may eseajie from any of 
the common sites of tuberculosis in lungs, lymphatic glands, or bones. 

Tuberculosis of the kidney is unilateral at lirst. while a blood-borne 
infection must affect both kidneys to an equal extent. II is probable that 
minor lesions of both kidneys occur in patients who arc the subjects of tuber- 
culosis in anv form, and that many of these relatively slight lesions heal, as 
in the case of tuberculosis clscwiicrc. But if tuberculosis r>f the kidney 
reaches a stage at which it becomes rceogui/nblc elinically. it usually pro- 
gresses to complete clcstniction of the organ. Unless it can be cheeked by 
nephrectomy it spreads to the opposite kidney. The infect ion of the second 
kidney is probably Inematogenous. though a spread along lyni|)halics is also 
possible. 

It has been suggested that the tubercle bacilli may reach the kidney 
directly through the lymphatic vessels, either along the ]>cri-uretcral lymph- 
atics or by communications between the lymphatic systems of the lungs or 
alimentary canal and those of the kidney, but this hypothesis is o)>poscd to 
clinical experience of urinary tuberculosis. 

The initial lesion may appear either at the apex of a pyran\id or in the 
medulla, and it is common to find several sites affected bv the time the disease 


has reached the stage of clinical recognition. Tubercles arc often present on 
the surface of the affected part of the kidney, and may be more casilv 
recognized if the capsule is stripped. The tubercles coalesce and cascatc. 
and if they are situated in the substance of the kidney a more or less com- 
plete fibrous capsule may be formed around them in an attempt, usvially 
unsuccessful, to limit the spread of the disease. 

tVherever the tubercles are deposited first, the\' tend when cascated to 
burst into the calices and to form ulcers which destroy progressivelv the 
pyramids and cortex of the kidney, so that the latter is converted into a 
hollow sac with a lobulated surface indicating the enlarged calices. The 
liq\iefied, necrotic material containing tubercle bacili is discharged down the 
ureter so long as this remains patent. 

11 bile the hollowing out of the kidney is proceeding, tubercle bacilli 
spread along the lymphatic system of the caliees, pelvis, and ureter. The 
mucous membrane becomes studded with tubercles, and is ultimatelv replaced 
by a tuberculous granulation tissue around which there is the usual thickeninrr 
of the walls by chronic inflammatorv fibrosis. ° 
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The enlargement of the kidne}' whieh accompanies its destrvietion is of 
moderate degree, and is seldom recognizable clinically unless a blocking of 
the lumen of the ureter has led to the formation of a tuberculous pyonephrosis 
or hydronephrosis. The kidney may even shrink if destruction of its paren- 
chyma has been accompanied by much perinephric fibrosis. The perinephric 
fat is increased in quantity around a tuberculous kidnejq and becomes tough 
and adherent to the kidney and to surrounding structures through fibrosis. 
It extends around the pelvis into the hilum. Tubercles and foci of caseation 
arc seldom found in the perinephric tissue. 

As the result of thickening of the wall of the ureter and of blocking of its 
lumen by caseous debris the affected kidney may be shut off from the rest of 
the urinary system. A kidney in this ‘closed’ type of renal tuberculosis is 
distended either with thick caseous material or with a watery fluid containing 
flakes of debris. A similar condition may arise locally in the kidney through 
blocking of the mouth of one calix. The affected calix with its corresponding 
renal parenchyma then becomes encysted in a fibrous capsule in which calci- 
fication is not uncommon. 

The fibrosis of the ureter which accompanies renal tuberculosis may make 
the ureter thick enough to be felt on clinical examination. Contraction in 
the length of the ureter leads to a drawing up of the part of the bladder to 
which it is attached and contributes to the cystoscopic appearance of the 
ureteric orifice which is characteristic of renal tuberculosis. The first tubercles 
to ajipear in the bladder are situated behind the ureteric orifice, and tend to 
extend backwards before invading the trigone. 

Actinomycosis of the kidney is rare. The lesions produced are similar 
to those of tuberculosis. 
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TUBERCULOSIS OK KIDNEY. 


A kidney divided by longitudinal section. 

The speeimen illustrates the results of advanced tubercidosis. 'I'he 
calices are greatly enlarged to form cavities lined by gramdation tissue and 
filled with caseous material. The ureter is thickened ami its lining mucous 
membrane has been replaced by necrotic granulation tissue. 'J’hc external 
surface of the kidney is coarsely lobulatcd and is studded with tubercles. 

lIunIcTimi Miisnini. Il.C.S., S.*:!.! 

Clixic.-vl History. — The patient was a boy, aged 12. who had been 
passing urine containing blood and pus. He recovered from tbc ojicration. 
but returned to hospital and died nineteen months later. 

Autopsy. — Tuberculosis of remaining kidney and ureter, bladder, seminal 
vesicles, and both lungs. 
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TUBERCULOSIS OF KIDNEY 


HUNTERfAN 



Museum, R.C.S., 853.1 
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TUBERCULOSIS OF KIDNEY. 


A kidney divided by longitudinal section. 

At the upper pole a group of tubercles is situated in the cortex. Near 
these there is a small cavity due to a softening of an older tuberculous focus. 
This cavity opens into one of the calices. There arc a number of tubercles 
in the mucous membrane of the pelvis and calices. 

IJimicTinn Miiscinii, Ji.C.S., .S:U.l 

Clinical TIistouy. — The patient was a woman, aged 20, who had suffered 
from pain which extended from the region of the right kidney down to the 
bladder. There was also pain over the buttock and down the inner side of 
the thigh. ^Micturition was frequent and painful. 

On examination tubercle bacilli were found in tlic urine, whieli contained 
a moderate quantity of pus. Cystoscopy showed ulceration of tlic rigid 
ureteric orifice. There was a patch of inflamed mucosa studdcrl with tulicrcics 
to the right of and above the right ureteric orifice and anotlicr higher u]) and 
to the left. The left ureteric orifice was normal and the efflux clear. 

The right kidney was removed and the vesical irritation gradually sub- 
sided. The tubercle bacilli eventually disapjicared from the urine. 

For the next two and a half years the ]iatient was apparently in jicrfcct 
health and was able to take active exercise. Her health then began to fail, 
tubercle bacilli were found in the urine, and vesical symjitoms returned. .She 
died with uricmic symptoms three years and ten months after the nephrectomy. 
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TUBERCULOSIS OF KIDNEY. 

One half of a left kidney, divided longitudinally. 

The kidney is enlarged and lobulated, but the amount of renal substanee 
is small. The increase in size is due to dilatation of the pelvis and ealiecs 
caused by obstruction of the ureter. The ealiecs arc lined by a shaggy, 
purulent material, and the ureter is almost closed by inflammatory thickening 
of its vail. 

Museum of SI. lliirthnlomnv's Ilospilal, Q.81 

Mickoscopic STRUCTUitE. — Tlic appcaranccs are characteristic of fihro- 
cascous tuberculosis. 

Clinic.vl Histouy. — The patient was a man, aged 25, who for twelve 
months had had frequency of micturition every half-hoiir by day and four or 
five times by night. At the beginning, he had had an attack of luemafuria, 
and he had passed clots of blood at intervals throughout his illness. 

The urine was acid and contained pus, but no tubercle bacilli were found. 
The kidney could not be felt. The diagnosis was made by cystoscoi)y. 

Removal of the kidney was followed by unintcrrui)ted recovery. 
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ACTINOMYCOSIS OF KIDNEY. 


A kidney divided by longitudinal section. 

The kidney is enlarged and its external surface is lobulatcd. The surface 
of the section shows that the substance of the kidney has been almost 
entirely destroyed and that the greatly distended calicos arc lined by 
granidation tissue. 

Ilunicrian Museum, li.C.S., 040.1 

i\Iicitoscopic Structure. — Actinomycosis. 

Clinic.\l History. — Tlic patient was a married woman, aged .‘ll, who 
had suffered from severe pain in the right loin for two years before admission 
to hospital. The pain disappeared, but during a pregnancy which terminated 
six weeks before admission she had not been feeling well and had lost flesh. 
At the confinement a swelling was noticed on tlie right side of the abdomen. 
Shortly afterwards she had three rigors in succession. 

On admission to hospital her temperature was 102°, and there was a 
large firm swelling which involved the right iliac, right hypochondriac, and 
umbilical regions. It moved slightly with resjiiration and was not tender. 
The urine was acid, s.g. 1027, and contained no albumin or blood. Three 
days later her temperature rose to 101° and there was jirofiisc sweating. She 
made a good recovery after nephrectomy. 

After-history. — Eight months later there were rales and bronchia.l 
breathing at the apex of the left lung. 
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LI. RUPTURE OF THE BLADDER. 


jDUPTURE of the bladder is eoninionl}' due either to a blow on the 
abdomen when the bladder is distended or to an injury assoeiated 
with fracture of the pelvis. In the first case the patient is intoxicated, the 
rupture is usually intraperitoneal, and the urine escapes into the peritoneal 
cavity. In the second case the rupture is cxtraperitoncal, and is caused 
either by penetration of the bladder by one of the fragments of bone or lyv 
tearing of the bladder at or near its junction with the urethra. The urine 
escapes into the cellular tissue of the pelvis. 


RUPTURE OF BLADDER. 

Tlic contents of a male pelvis. 

There is an intraperitoneal rupture of tlie bladdci' slightly to the right of 
the middle line and just behind the apc.x. It has the form of a vertical slit 
f in. long. The walls of the bladder aj)pcar healthy. A layer of inllammatory 
exudate lines the rectovesical pouch. 

llidilcridii Mkhciiiii, li.C.S.. 7H)0.1 

Clixical Histoky. — The patient was a man, aged 25. who while intoxi- 
cated fell from the box scat of a wagon, two of the wheels of which ])asscd 
over his abdomen. On admission to hospital he had abdominal pain and 
vomiting, and blood-stained urine rvas drawn off by a catheter. .Mtcr this 
he rapidly developed tenderness and distension of the abdomen and dullness 
of the flanks, especially on the right side, lie died on the second day after 
the injury. 
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LII. PAPILLOMA OF THE BLADDER. 


pAPILLO^IA is the only conimon simple tumour of the hladcler, and. like 
similar growths elsewhere, shows a definite tcudeuey towards malig- 
nancy. In nearly half the cases the papillomata arc mnlti]5lc when first seen. 
They arc most common hetween the ages of 40 and CO. 

A papilloma of the hladdcr is composed of a branching core of vascular 
fibrous tissue which may contain unstriped muscle fibres and is covered by 
transitional epithelium. Tlic pedicle may he narrow or broad, and the papilla- 
which branch from it arc characteristically long and thin, but may be repre- 
sented merely by lobulations of the surface. 

The usual site of papillomata is the ncighhonrhood of a ureteric orifice 
or around the edge of the trigone, though they may sjircad over any part of 
the bladder. They have a strong tendency to increase in number, to recur 
after removal, and to end in carcinoma. Gross ulceration and incrustation 
with phosphates is not common. A ))apilloma of the bladder bleeds readily 
because of its great vascularity, and. if pedunculated, may obstruct the 
internal meatus or the orifice of a ureter. 


PAPILLOiMA OF BLADDER. 


A bladder ojicncd from the front. 


A villous papilloma li in. in diameter has grown from the mucous mem- 
brane in the neighbourhood of the left ureteric orifice. The primary processes 
of the tumour arc thickly beset with liner secondary villi. The inferior of 


the bladder is fasciculated. 


Hinilrriini .l/'iisr/im. I. 101.1 


Clinic.vi. IIisTOitY.— The patient was an old man who had suffered for 
over eight years from hicmaturia. 
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LIII. DIVERTICULUM OF THE BLADDER. 


T N tlie presence of long-continued obstruction to the emptying of tlic 

bladder small sacculi are often formed by protrusion of the nnieoiis 
membrane between the muscle bundles. Under similar conditions one or 
more large diverticula may be formed, and no valid distinction can be 
drawn between these and the sacculi found in eases of prostatie obstruction. 
Diverticula also occur in the absence of demonstrable obstruction to the 
outflow from the bladder, and an attempt has been made to limit the term 
‘ diverticulum ’ to this variety, a congenital weakness of the bladder wall 
being postulated to account for its development. 

A diverticulum is composed of a lining of mucous membrane covered by 
a layer of fibrous tissue in whieb there may be a small amount of nnstriped 
muscle. It may be of any size up to that of the bladder itself, and is not 
necessarily single. It communicates with the bladder by a narrow aperture 
which may be situated in any part of the viscus. but is usually behind and 
lateral to the ureteric orifice. The edge of the opening is well defined and the 
neighbouring part of the bladder wall is usually trabcculatcd. even though 
the remainder has a normal appearance. 

As a diverticulum grows in size its communication with the bladder may 
enlarge or may remain constant. If it is situated near the ureteric orifice 
and the diverticulum increases in size, the ureteric orifice may be drawn into 
the pouch. A large diverticulum may obstruct the lower end of the ureter 
by pressure, or may interfere with micturition by distortion of the normal 
relations of the bladder. It is apt to become infected owing to the absence 
of an effective muscular coat and a consequent inability to empty itself. A 
calculus may be formed within it as a result of infection. Carcinoma may 
develop at or near the mouth of a diverticulum. 
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DIVERTICULUM OK HLADDIML 
ENLARGED PROSTA’I'lL 

A bladder and prostate; a portion of the anterior wall of the Iiladder 
has been removed. 

The prostate is generally enlarged, and from its upper surface a trilobed 
mass projects into the cavity of the l)laddcr and obslniets the iirelliral oriliee. 
The bladder is greatly dilated and hypertrophied and its inner surface is 
fasciculated. There is a sacculus 3 in. in diameter to tin; right side ami above 
the right ureteric orifice. Both ureters arc dilated and the vesieid:e are 
atrophied. 

Ihinlrritii) Mii'.niiii. H.C.S., 7r>7.'.t 

Clixic.m. History. — ^T he patient was a man. aged 7a. who died from a 
cut throat self-inflicted during a fit of depression. 

Autopsy. — The bladder was distended to the umbilicus. There was a 
dilatation of the pelvis of the kidney on both sides but the ealiecs were not 
much affected. There was no evidence of pyelonephritis. 
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ENLARGED PROSTATE. 


A bladder, prostate, and the greater part of tlie urethra ojjcned from 
the front. 

The prostate is enlarged and its middle lobe projeets upwards into the 
bladder. The nodular nature of the enlargement ean be seen on the cut 
surface of the gland. The muscular wall of the bladder is much hypertrophied 
and its inflamed mucous membrane is covered here and there by e.Midate. 

Museum of Umversihj College Hospital, 

Clinic.\l Histouy. — The patient was a man, aged 76, who had eoin- 
jdained of difficulty in passing water for four years, during which he had been 
cathetcrized at irregular intervals. For the ten days before admission he had 
had complete retention, which was relieved by catheterization. 

On admission the bladder was distended to the umbilicus and the tongue 
was dry. On rectal examination a large soft prostate was felt. Suprapubic 
cystostomy was performed under local ana?sthcsia. The bladder contained 
blood-stained urine and a stone about 2 in. in diameter. Five days later the 
blood-urea was .332 mgrm. per cent. The patient died of bronchopneumonia 
nine days after admission. 

Ai'topsv. — The left kidney was almost completely atrophied and its 
ureter was only about as thick as a thread. The right ureter and jiclvis were 
dilated and contained jnis, and there were numerous abscesses in the right 
kidney. 
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LV. CARCINOMA OF THE PROSTATE. 

^ ARCINOMA of the prostate most often begins between tlic ages of 00 
and 70, and has no recognized connection with senile enlargement or 
with prostatitis. IMicroscopicalh’^ the growth is usualty of scirrhous type, 
but may also be an adenocarcinoma with cubical or columnar cells. 

In the common scirrhous form the prostate is enlarged slightly or not 
at all, but becomes hard and nodular and the posterior median groove is lost. 
The gland becomes fixed to surrounding structures by infiltration. Owing to 
the freedom of their lymphatic communication the first extension of a carci- 
noma of the prostate is into the vesiculne seminalcs, the lymph-glands, and 
the cellular tissue of the pelvis. In the bladder the growth appears first in 
the form of submucous nodules which ulcerate later. Ulceration into the 
prostatic urethra is common in the later stages. Posteriorly the growth 
spreads backwards in the pelvic cellular tissue on either side of the rectum 
and may diminish its lumen. One or both ureters may become obstructed, 
and nodules of growth maj' appear on the peritoneum of the rceto-vcsical 
pouch. 

In adeno-carcinoma the prostate is enlarged and nodular, but may be 
soft enough to be mistaken for a non-malignant enlargement of the senile 
type. 

Carcinoma of the prostate is apt to cause skeletal metastases which fire 
of osteoplastic type. The new bone formed is usually spongy and abundant. 
Visceral metastases are uncommon. 

Sarcoma of the prostate is rare. 
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CARCINOMA OF RROSTATl',. 

The right kidney and nreler, the rigiil half i)f the hladdi r and prcistnte. 
and part of the rcetnin. 

The cut surfaec of tlic s]ieeinu'n shows tliat tin- position of tin- proslnlc 
is occupied by a fibrous growth in the meshes of wliiidi nnnieroiis ininntc 
opaque, yellow granules are visible. No normal proslat ie lissm' c-an be seen. 
Above and below the urethra the growth ext<'nds .nnleriorlv bevoml the limits 
of the specimen. Upwards the tumour extends into the liase of the bladder, 
and fungating masses arc present both in front of and behind the int.-rnal 
meatus, the largest being behind. Relow the base of the bladder the growth 
extends round the vcsieula scminalis. and from this exl<'nsion a )»ro<-ess of 
growth can be seen spreading sulqieritoneally outside the )>osterior w.all of 
the bladder. Numerous sidjpcritoneal luuhiles of growth arc- j(resent ou both 
surfaces of the recto-vesieal imueh. The bladder wall is hvperl roidiied and 
the mucous membrane congested and cdeeraled in |)laees. 'The w.-dl of the 
rectum is not invaded by growth. Hehind the reetum the cut surfaces of 
two lymphatic glands containing growth can be seen 

nreserron'^"'-’ '' ""I ^ eysl’ the si/.c- of a bc-an is 

Loot! The The external surfa.-e is 

HanillJ lav't c-onsiderablv dilat.-d and 

The Zl 1 •■''^'^orbed. leading to dilatation 'of the eali.-es 

b hcT^rtw "rr'' <ii...inish ..i 

•n tnickness. The renal artery is tbiekened. 

made oZtlZZste^oZll'' 'l' 

the ureter below the leve/'of Ri'Znclvi 'Mm'''i)g the lumen of 

whole pelvic cellu iZ hZ, • e, J ^ sl«'>'vs tin- 

vessels and ureter ThcOToZhl with growth whic-h surrounds tln- 
into its lumen ^mpleteh o r thrown 

bladder. The e^SlSL 

Mmaoscomc Srnucvgng.-c::::::: 

Clinical History Thf^ 

complained of swelling of theZillit I'rr admission he 

one month, difficulty in miclurS Z Z 'aenmturia for 

and pain across the lower lumZr 1 Z ’ micturition 

bad had bleedincr from Jhe / "'^'^^s. For two ^•ears he 

attack of this lasted about twZZnthZ Z'" ‘'‘^•"'ission an 

the abdoZn. ‘‘"^^ociated with pain across 

whole righriower iZbl'Zd Z'rZ of the 

present m the position of the examination a hard fixed mass was 

a ter admission a of reach. Four davs 




AuTopsy Small 

tlM sm-rtiriri? poS“L‘'l ft" "S'" 

...r„ -r oe., rstis 
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LVI. ABSCESS OF THE PROSTATE. 


A CUTE siippiirafioii in flic prostate is ttsiially ;i M ijiicl of /.'oiiorrlm .1 or 
of urethritis eatiscd Iiy tlie passage of i/isirmuriits. 

Numerous small absecsses, or. by eoalrst-cjiuc of llit '-c. one lar^c absi-rs... 
may be formed in the jirostnte. If not opened, tin- .abscesses biir-'l into ibe 
urethra. Less coniinonly .a prost.atie .abs<'ess may diseluir^e into tin- reelnin 
or on to tlie surfaec throiioli tlie perineum. 


LVn. RENAL HEMORRHAGE FOLLOWING RAPID EMPTYING 
OF A DISTENDED BLADDER. 

the presence of long-continued obstruction to tlic outflow of urine from 
the bladder the renal circulation becomes ada])ted to a e()ndilion of 
constantly raised pressure in the pelvis and calicos. If tins balance becomes 
^isturbed by the sudden emptying of the distended bladder, as by the passage 
o a catheter, the kidnevs mav be fatally disorganized bv lueniorrhage into 
their substance and into the pelvis. ' - * 
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ABSCESS OF PROSTATE. 


A bladder and prostate with parts of tlie penis and reetnm. 

The prostate is riddled with abseess cavities ; the prostatic nrctlira is 
cxtensivclj' ulcerated and communicates with the abscesses by large apertures. 
The bladder wall is hypertrophied and the mucous membrane shaggy from 
inflammation. There is an abscess cavity between the prostate and the 
rectum. 

Ilmilerian Museum, li.C.S., 7092.1 


BlicnoscoPic STRUCTunE. — Dense leucocytic infiltration of jirostate. No 
evidence of tuberculosis. 

No clinical history. 

Autopsy. — “ By desire of Mr. Ha 3 ms and in the presence of him and 
i\Ir. Moffat, I opened the bodj' of a jmung man. I took out the penis, 
bladder, and rectum ; I then opened the bladder on the fore part and found 
it very thick in its muscular coat, of a livid, pale colour. The inner sur- 
face was shaggy, espcciallj’^ at the opening of the ureters, which were verj^ 
large in their whole length ; so were the pelvis and kidneys. All these 
cavities were filled with a pale brown mucus. I then slit open the urethra 
through its whole length. On continuing the incision from the fore part of 
the bladder through the prostate gland and body of the penis, first we found 
in the body of the prostate gland and membranous part a vast number of 
irregular cavities which seemed to have been the scat of abscesses which 
had burst into the urethra so that here the urethra was very irregular or 
wanting in a great main' places. 

“ There had one abscess formed in the posterior part of the prostate 
which had dcstroj'cd the termination of the ducts and testicles and that part 
of the vcsicuh'c seminales which is next to the gland, so that the communica- 
tion between these parts and the urethra was cut off, and their communication 
with one another. I opened the vcsicuhc seminales and observed that their 
contents were the same as that which we find in common in dead bodies, and 
he had not been dead above 11 hours, so that no putrefaction could have taken 
place. The contents of the vasa deferentia and the contents of these bags 
had a free passage into this abscess on the inside of the urethra. About the 
bulbous part there was a loss of substance, which might be called an ulcer. 
The uretlira was sound from this to the glans, excepting where the mortifica- 
tion had eonununicated with it. 

“ AVh\' should there be some disease in the kidne\’s ? For thej' dis- 
charged a mucus. These jiarts seem all to have some consent with one 
another.” 

{lluuleriun MS. — ‘Dissections of Morbid Bodies', No. ]>. 212.) 
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RENAL HAiiMORRHAGE FOLLOWING RAPID EIMPTYING OF AN 

OBSTRUCTED BLADDER. 


A l)lacldcr witli tlic kidneys and ureters. 

The bladder lias been ojiened in front. It is dilated and trabeculatcd 
owing to an enlargement of the prostate. The right kidney is dilated and its 
pelvis and calicos are distended with blood. The right ureter is dilated and 
distended with blood. The left kidney is in the same condition but to a 
lesser degree. 

MiciioscoPic S'mucTURE. — The kidney substance is permeated by a 
uniform diffuse actively growing fibrous tissue. In a few places there is 
lymphocytic infdtration. The capsules of the glomeruli are vacant and the 
glomeruli are all rather swollen. The tubular epithelium is swollen and 
irregular and stains badly. A few tubules contain blood. The arterioles show 
moderate proliferation of the intima. 

Museum of King's College llospHal, D1D2B 

Clixic'.vl History. — The patient was a man, aged GO, who had had 
digestive disturbance for manj' months but never called his doctor’s attention 
to any urinary trouble. AVhile under treatment for indigestion he developed 
acute retention of urine, and his bladder, which e.xtended to the umbilicus, 
was rajhdly emjitied by a catheter. Vomiting, hiccups, and a rigor followed 
at a short interval. He was admitted to hospital in a state of uraemia, and 
died four days after the passage of the catheter. 
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LVIII. STONE IN THE BLADDER. 


^ ALCULI may rcacli tlie bladder from tlic kidney and be retained, or 
tliey may be formed in tlie bladder. Those which are formed in the 
kidney and retained in the bladder consist usually of uric acid or ealeimn 
oxalate, and they may increase slowly in size without leading to infection 
of the bladder. If the bladder becomes infected, the stone is likely to 
grow rapidly by deposition of calcium and ammonio-magnesium ])hosphatcs 
on its surface. 

Pliosphatic stones arc liable to be formed in the bladder when obstruction 
to the outflow of urine is combined with infection. They are therefore common 
in cases of enlargement of the jirostate with cystitis, and in diverticula. 
Phosphatic stones also form readily on any foreign body in the bladder. 
Occasionally the bladder becomes tightly contracted round a large stone. 

P3’'elonephritis is the usual cause of death in unrelieved cases of vesical 
calculus. 


CALCULI IN BLADDER AND KIDNEYS. 

The kiclnevs, ureters, and bladder. 

In the right kidney the dilated pelvis is complctelj' filled b\’ a uric acid 
calculus thinly covered with phosphates. The caliees are moderately dilated 
and in the highest is another small calculus. The right ureter is slightly 
dilated and thickened. 

In the left kidne\' the pelvis and caliees are dilated and at both extremities 
the renal substance is thinned. The left ureter is dilated and contains two 
small stones immediatch" above its entrance into the bladder. Another stone 
blocks its lumen at a higher level. 

The bladder is contracted and lyvpcrtrojjhicd. Its cavit}’ is completely 
fdlcd bv a large calculus with an irrcgularlv p^-ramidal outline, the smaller 
c.xtremit}' occupying the neck of the bladder. The stone is com])oscd of two 
smaller stones feebh- united. Each part presents a fawn-coloured nucleus of 
uric acid surrounded In' concentric lamime and covered superficially In' a 
rough, grevish-whitc laver of phosphates. 

Museum of Vuiversili/ College Ilosjiilol, 11. Hf.!) 

Ci.ixic.\L IIisTOitY. — The patient was a man who was the sidjjcct ol 
heart disease. No operation was performed. 
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LIX. CARCINOMA OF THE BLADDER. 


jpRIMARY carcinoma of the bladder is almost always of the pajjillary ty])c. 

The papilloma which represents the first stage appreciable clinicafly inay 
be malignant from the first or may become malignant after a long period of 
slow growth during whicli it appears to be benign. 

Invasion of the pedicle of a papilloma and of the subjacent part of the 
bladder wall by epithelium is a positive proof of malignant change, and irregu- 
larity of size and type of the epithelial cells covering the papilloma is usually 
present in one which has become malignant. 

Glandular eareinoma with mucinous degeneration of its columnar cells 
occasionally arises in the tubular glands aroupd the neck of the bladder. It 
tends to infiltrate the wall diffusely. 


CARCINOMA OF BLADDER. 

(Associated with Siupi.e pAi>n,i.oMA.) 

A urinary bladder with a portion of the prostate. 

The inner surface of the bladder, cxccjit over the trigone and the lower 
part of the posterior wall, is raised by a diffuse and ragged growth which has 
invaded deeply into the wall. 

Within the concavity of the upper border of the growth is a simple 
papilloma, attached to the mucous membrane by a narrow pedicle and wholly 
unconnected with the malignant disease. The villous surface which the 
latter presents indicates that it arose as a papilloma, at first probably benign 
in character. 

The dilated ureters are indicated by rods. 

JIiinlrri<nt Miisciiiii, U.C.S., UM t.l 

JIicuoscoPic Stiiuctuue. — Transitional-celled carcinoma. In the dccjicr 
parts of the growth the central elements of the ecll-columns are large and 
fiat, and here and there small cell-ncsts have been formed. 


Clinical Histouy. — The patient was a man, aged 58, who was admitted 
to hospital on account of pain and dilTiculty in micturition. Ilis illness began 
three years before with attacks of hrematuria. During the last nine months 
of life' there was severe Incmorrhagc from the bladder, painful and Ireqnent 
micturition, and loss of flesh. 


Autopsy. — Bladder enlarged, with omentum and intestine adherent to 
its posterior surface. Suppuration between anterior abdominal wall and 
bladder. Bilateral pyelonephritis. 
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CAIUIXOMA or HLAnDHI? 


(Ass(k'i.\ti;i) with SiMri.r. 





Huvterun Museum, R.C.S., 2144.1 
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LXI. H/EMATOCELE. 


A HiCiMATOCELE is formed when tlie tunica vaginalis is distended with 
" blood. It is usually, but not necessarily, the result of h.-emorrhage into 
a pre-existing hydrocele. 

The hfcmorrhage may occur spontaneously, but is more often the result 
of injury, such as the tapping of a hydrocele. It may also follow a IjIow or 
any severe muscular exertion. In some cases a hannatocclc grows slowlv and 
discontinuoush’ by repeated hremorrhages. Suppuration is uncommon unless 
infection has been introduced during tapping. 

On section of a recent hicmatoeclc the cavity of the tunica is filled with 
fluid or clotted blood and there is usually some extravasation into the scrotum. 
On section of a lucmatocclc which has been present for some time the tunica 
is thickened and lined by organized clot. The cavity is occupied by a brownish 
fluid which may contain crystals of cholesterol. The tunica alhuginca may lie 
thickened and the testis may be compressed and fibrotic. 


HAsMATOCELE. 

A portion of the spermatic cord, tunica vaginalis, and testis divided by 
longitudinal section. 


The wall of the tunica A-aginalis is thickened, as is also the tunica 
albuginea. Clots, the result of recent hicmorrhage, .arc attached to the wall 
of the tunica vaginalis. The testis is shrunken. 

JMitseiitii of King's College Ilospiliil, 01.")7.\ 

Clixic.-vl Histouy. — There had been a gradual swelling of the left half 
of the scrotum for three years. This was tapped one month before adinis- 
sion to hospital and dark lluid was olitaincd. The consistency of the swelling 
was at first fluid and later became firm. There was no history of injury. 
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LXII. CYST OF THE EPIDIDYMIS. 


^YSTS, citlier single or multiple, are common in tlic njijjcr pole of the 
epididymis. They grow slowly and at first spread iijjwards along the 
cord. When large they may partially envelop the testis, hut the latter 
always remains separable from the cyst. 

A eyst of the cpidid3’mis contains a Ihiid which is cither clear or 
o])alcsecnt from the jircscnec of spermatozoa (Sj)crmatocclc). 


CYST OF EPIDIDYMIS. 

(SrPI'UHATlOX.) 

A right testis, epididymis, and spermatic cord divided by ^’crtical section. 

The bod\" of the testis and the tunica vaginalis arc normal. 'J'hcrc is an 
oval c.vst in the position of the body of the cpididvmis. Its long diameter 
measures Sf in., and it has a thick fibrous wall with a smooth inner lining 
covered bj' a thin layer of inflammatorv fibrinous e.vudate. All j)arts ol the 
specimen arc intenseh' congested, and there arc numerous c.xtravasations of 
blood in the substance of the c\'st wall. The bodv of the testis is situated in 
front of the lower end of the c\'.st. 

JJiinlerinii Mmemn, /{.('.S., 7!)S:i.l 

No clinical history. 


The British Journai of Sunjer)/ SiipphmeiU 


3-22 






CYSTS OF EPIDIDY.^IIS. 

(In'I'JXTIOX.) 


A multilocular cystic tuinoiir divided by longitudinal section. 

In the lower part of the specimen is the testis, and in front of this is 
the moderately distended tunica vaginalis. Above arc four cysts of the 
ejhdidymis. They are lined by e.xudatc as a result of recent infection. 

Mnsciini of the College of Medicine, Univerxiti/ of Durhont, Xneedxllc-iiiion-Ti/iie, 4 l 

Clin'ical Histoky. — The patient was a man. aged .'>0, who came to 
hospital complaining of an inflamed swelling in the left side of the scrotum. 
He said that he had had a hydrocele tapped on this side many times. After 
the last tapping five days before admission, the scrotum swelled rapidly and 
its skin became red. 

The specimen was removed by operation. 


.^24 


The British Journal of Sunjenj Supplement 



‘U- 


CYSTS OF KIMDIDYMIS 

(iMT.t-riON.) 
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LXIII. TUMOURS OF THE TESTIS. 


JUMOUKS of ,ho tcslis .1,0, V great variety of stnieturc. l)oth to the 
naked eye and on niicroseopie examination, but hnve one feature in 
eonnnon in that tiiey arc praetiealiy always clinically malignant. Simple 
tumours of the testis are extremely rare. 

It is probable that all the malignant Inmonrs of the testis arise as 
teratomas, and that the various types become differentiated from one another 
by o\'ergrowth of one or more elements of the original teratoma. They fall 
naturally into three main groups; (1) Dermoid cysts; (2) Itli.xcd tumours; 
(3) Carcinoma and sarcoma of embryonic type. 

1. Dermoid Cyst. — This is a rare, cneapsulcd tumour containing a rmli- 
mentary embryo, which is usually attached to the wall of a cyst lined by 
squamous epithelium and containing sebaceous material and hairs. 'I’he 
embryonic portion is often cystic, and may contain rcprcsciitntivcs of any of 
the normal ti.ssncs of the boely. 

Clinically, a dermoid of the testis may be recognized as a tumour at any 
time from birth onwards. It grows slowly and seldom shows any tendency 
to malignant change. 

2. Mixed Tumour. — This is a solid or multilocniar cystic growth, often of 
large size. It arises from the retc as an cncajjsulcd tumour, the testis being 
pushed aside or stretched over it. 

Microscopically, the mixed tumour consists of sc\'cral kinds of embryonic 
tissue — fibrous tissue, cartilage, muscle, etc. The cysts have a fibrous wall, 
and arc lined by squamous or eolimmar epithelium from which a carcinoma 
may dc\'clop. Any of these elements ma_v give rise to mctastascs. 

3. Carcinoma and Sarcoma of Embryonic Type. — This is a common malig- 
nant tumour of the testis, and appears clinically as a soft, vascular growth 
which rapidly infiltrates and replaces the testis. It has a strong teiulency to 
recur after removal. The recurrences may be local, in the regional lymjjli- 
glands, or in distant parts. 

Microscopically, the tumour consists of masses of large, sphcroitlal cells 
lying in a scanty stroma. The spheroidal cells may show an alveolar arrange- 
ment. and the stroma niay contain a variable amount of lytiqdioid tissue. 

By many observers this tumour is thought to he distinct Iroiu the 
teratoma and to arise by proliferation of the cells of the seminiferous tid)ules 


(Seminoma). 

Chorionic carcinoma occasionally arises in a teratoma ol the testis, and 
the original tumour may be so small as to be overlooked until the tvpieal 
syncytium is recognized" in sections of the mctastascs. It apjiears to the 
naked eve both in the testis and in the mctastascs as a jrhun-colourcd are;i 


of hicmorrhagc. 
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THUA’i’OMA or rrSTIS. 
(Dr.itMuM* Cy-t.) 



A testicle opened from the from. 
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lAIIXED TTOIOUR OF TESTIS. 


A testis ami epididymis divided by longitudinal section, together with 
a portion of the spermatic cord. 

The body of the testis is completely destroyed by a new growth, the 
upper part of which is friable and of a pale yellow colour, dotted by 
hemorrhages and points of necrosis. The lower part is formed of islets of 
cartilage, separated by fine connective-tissue strands, with a small quantity 
of pale-j'ellow growth. The tumour is encapsulcd except at the lower pole, 
where it is extending into the epididymis. There is no naked-eye evidence 
that the growth has spread into the cord. 

Museum of the College of Medicine, University of Durham, Naveastlc-upon-Tyne, 44:i/W 

Microscopic Structure. — The tumour is composed of cartilage, 
my.xomatous tissue, and squamous epithelium. Some areas have the histo- 
logical structure of a large, round-celled sarcoma, such as is commonly seen 
in the testicle. 

Climcal History. — The patient was a man aged 31, who had had a 
tumour in the testis for one year. During the first ten months it was 
painless, and it had varied in size from time to time. On c.xaminalion 
the testis was enlarged and obscured the outlines of the epididymis. There 
was no hydrocele. The spermatic cord was not altered. The aortic glands 
were not enlarged. No abnormality was found on e.xamination of the reetiim. 

The tumour was removed locally and the immediate recovery was 
uneventful. After leaving the hospital the patient was treated by Coley s 
fluid. Eighteen months later he was in good hcaltli and free from reerirrenee. 
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CARCINOI\IA 01- TESTIS. 


One Jialf of a testis witli the spermatic cord. 

The Ijody of tlie testis and the epididymis are infdtrated and replaced 
by a growth wliich measures .3| by 2 in. The tumour is firm, and the 
cut surface siiows mucli fibrous tissue. It extends into the cord for ai)ont 
2 in., and has distended a vessel which is divided in tlic section. There is 
a hydrocele of the tunica vaginalis, and the inner surfaee of the tunica 
where it is in contact with the growth in infiltrated and nodular. 

Iliintcridii Museum, li.C.fS., 80t7.1 

Micitoscopic STKt'CTL’iti:. — Sphcroidal-cclled carcinoma. In sonic places 
the cell masses arc large and the stroma scanty ; in others tlic stroma is 
excessive and the alveoli arc slit-like. 

No clinical history. 


The Briltsh Journal oj Siiroerii SuppUment 


330 



Atlas of Pathological Anatomy 


LXIV. TORSION OF THE TESTIS. 

^OIISION is more common in the imperfectly descended than in the 
apparently normal testis, and is probably associated with errors of 
development m most cases. The immediate cause of the torsion can seldom 
be determined. 

On examination of a recent specimen the spermatic cord is twisted 
about Its long axis immediately above the testis. The latter is usually 
rotated so that the upper pole lies below. The tunica vaginalis contains 
a small quantity of blood-stained fluid. The testis is purple or black from 
extravasation of blood throughout its substance. 


TORSION OF TESTIS. 



The left testis, epididymis, and spermatic cord. 

The body of tiic testis and the epididymis are deep red from congestion 
and interstitial hicmorrhage. The epididymis is swollen. There is a fiiiii 
layer of recent coagulum adhering to the surface of the tunica vaginalis. 

Iluiilrrinii Miisctim, U.C.S'., 

Cltnic.m. Histoky. — Tiic jiaticnt was a healthy boy, aged l.t years, who 
was not known to have had anything wrong with cither testis before. One 
morning he did some jumping, and that evening felt severe jiain in the left 
testis. Two days later there was swelling of the left Jialf of the serotiini. 
On examination the scrotum was cedematous and the left testis and (on 
were enlarged and tender. On the fourth day after onset the pain v.is 
less but the whole scrotum was red and a-deniatous. 

The parts shown were removed by opcnition, at wJiieh t le ( on vas 
found to have two complete twists inimctliatcly .above ' 

was inverted so that the globus ni.ajor of the epididymis Ia\ >c ov. 
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LXV. TUMOURS OF THE TESTIS — roiiliiiiird. 

MIXED TU.AIOUR OF TESTIS. 

A right testis divided liy longitudinal section, with 5 in. of the spermatic 
cord. 

In the testis there has grown an oval, polycystic tninonr I? in. in chief 
diameter. Between the cysts there is a certain amount of connective tissue 
in which a few small nodules of hyaline cartilage may be seen. The growth 
is well circumscribed, and has displaced the testicular substance in front of 
and above it. 

With the specimen is preserved half of a polycystic tumour which grew 
as a metastasis in a lymphatic gland at the root of the left side of the neck 
and was removed six months after the testis. 

IluttUrian Miisciiiii, U.C.S.. SO.jO.l 

^IiCKoscopic SxRUCTfnE. — Tubules lined with columnar or stratified 
epithelium lying in a richly cellular connective tissue presenting here and 
there cylindrical masses of hyaline cartilage. 

Clixic.\l History. — The patient was a man, aged .31. An enlargement 
of the right testis was noticed in Februarj', 1909. The organ was removed 
in September of the same year. With the testis and spermatic cord one of 
the lumbar glands was excised. This was the seat of secondary cystic disease. 
The left testis was retained in the inguinal canal. 

Six months after the operation the patient returned with a swelling under 
the sternal end of the left stemomastoid muscle. This was removed, and 
proved to be a Ijunphatic gland. Like the other neoplasms it was cvstic, 
the cysts being lined with epithelium corresponding with that of the spaces 
in the primary tumour of the testis. The gland had apparentlv been infected 
by way of the thoracic duct. 

After-history. — Two years later the patient was in good health. 

{J. Bland Sutton, Lancet, 1909, ii, 1400.) 
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CARCINOMA or TRSTIS. 


A testis, tunica vaginalis, and jwrtion of the siH-rmatie cord, divided hy 
longitudinal section. 

The testis has been destroyed and replaced hy an encapsidalcd I union r 
which has extended along the spermatic cord. Its cut surhice is irregular, 
with dense white fibrous areas alternating with areas which are softer and 
more vascular. There is some interstitial hicinorrhage. The Iiydrocclc 
contained 3 oz. of clear greenish fluid. 

of liiiig'n Jlnspildt. 

Microscopic STRt'CTCar.. — Spheroidal-cell eareinoina. 

Clixic.\l History. — The patient was a man. aged 45. who was otherwise 
healthy. For four years he had had an increasing, painless swelling which 
extended from the position of the right testis into the inguinal canal. 

On examination the tumour was stony-hard in some places and fluctuating 
elsewhere. The tumour ended abruptly at the intcnial abdominal ring. The 
overlying skin was normal. There were no palpable glands in the abdomen 
or groin. A testicular sensation was absent. 

The patient also had an epithelioma of the glans penis which was 
apparently unconnected with the testicular tumour. 



CARCINOMA OF TESTIS. 


MUSEUU OF 

KiNQ-3 College Hospital, 
021 OA 
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MIXED TU.MOUH OF TESTIS. 


The testis, together with a tiiinonr ii» its vicinity. I lie tiinioiir has heen 
divided. 

The testis is situated in tlic upper right corner ol llic specimen. J lie 
tumour eonsists of three lobes, two of which are lipomatons and one myxo- 
matous in structure. 

Museum nf the College of Medicine, University of Diirlifini. Sneriisllr-iipon-Tyiir, 

Micnoscopic Stkuctuur. — ^Thc two similar portions of the tumour have 
the structure of a fibro-lipoma. In one of them the cells in the fibrous part 
are large and their nuelei arc hyperchroniatie. suggesting cellular aelivity; 
there is early myxomatous degeneration. The third portion is a myxomatous 
fibroma in which there are islands of fat. xMthough there is no anatomical 
evidence that the tumour is malignant, some of its charaeters are suggestive 
of potential malignancy. 

Clinical History. — The patient was a man, aged 72. who had noticed 
a gradually increasing tumour of the scrotum for six weeks. The size of the 
swelling was its only inconvenience. 

On examination the testis could be palpated in front of the mass. The 
tumour was removed by operation, and the patient made an uneventful 
recovery. Twenty months later he was well. 
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FIBROMVOMA OK SKEHMATIC (0111). 


A testis diviclecl by longitudinal section togetber witli tin- spcrtualic coni. 

The testis is normal in structure. Above it is :i Large, slightly lobul.atcd 
tumour in connection with the spertnatie cord. The cut siirl.ace ol the liiinoiir 
is marked by intersecting whorls of fibrous tissue. 

Miisnini of Si. Prlrr'.s for Shnir, 'itUU 

Microscopic Structure. — The tumour consists chiefly of fibrous tissue, 
but there is a considerable amount of smooth muscle intermingled with it. 
Several small areas of calcification arc present. 

Clixical Histora*. — ^The patient was a man. aged .30. who first noticed 
a swelling of the left testicle eighteen months before admission to hospital. 
It increased slowly in size and occasionally caused a dragging feeling of 
discomfort in the left groin, but never any actual pain. He had had no 
injury to that region, nor venereal disease. 

On e.\amination a hard, rounded mass was felt in the left half of the 
scrotum. The scrotal veins were dilated, but the tumour was not attached 
to the skin. It was closely attached to the upper pole of the testis, which 
was displaced to its posterior and medial aspect. There were no palpable 
glands in the inguinal or epigastric regions, and the opposite testis was normal. 
A provisional diagnosis of testicular neoplasm was made, and the specimen 
shown was removed. 
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LXVI. GUMMA OF THE TESTIS, 
r umma of H,c .cAi< fs . n.io.iv..iy 

Cj „cvc1o,. «.»„y ycors oft.-r tl„- |,nn . ■ ' 

bo.ly of the teslis Fim'rt'y »>»' Vn«l„,vs y.,ry,„» 

gunima formation. The epiduiymis iisiial \ n ni.iins • 

share in the fibrous or gnnnnaloiis ehang("«. mu ■ . prost ili- 

tinguishable from the testis. The vns. eon . se.n.nal v. m. 

arc not affected. The tunica vaginalis is tbiekened and a bt^ < • • 

moderate quantity of Ihiid. As the disease lT«>t:r< sM-s tl.e h.i.l n . . 

absorbed and the cavitv of the tunica be gradually obliterated by adlu m n 

of its parietal and visceral layers. The apjieaninee of 1 he lest is vanes 

ing to the relative proportions of librosis and gnnnnatons ebangi . . m.i 

gummata may develop at several points sinudtaneoiisly so as to pnxlnee a 

nodular effect on clinical examination. More eoinmoidy there is a single 

large gumma and the testis becomes enlarged, hard, and smooth, (hi section 

the tunica albuginea is thickened, and the Icstienlar substance is replaia-d n 

syphilitic granulation tissue, fibrous tissue, anti necrotic material. 

When a gumma softens and comes lowartls the surface the skin on the 
anterior aspect of the scrotum becomes tedeinatous and ailbereiit to the testis. 
Eventuallv it breaks down and a gummatous ulcer is formetl. I lie testis may 
fungate out through the hole. The disease may he bilateral. 

Congenital syphilis may produce a diffuse fibrosis and alropliy tif one or 
both testes. Gummata arc rare. 


LXVII. TUBERCULOSIS OF THE EPIDIDYMIS AND TESTIS. 

epididymis is one of the common sites in which tiibereidosis pfoduecs 
easily recognizable changes. The tubercle bacillus may rcaeb it either 
along the lymphatics which accompany the vas, or through the blood-stream ; 
but, even in the cases where a blood-borne infection may rcasonablv be 
presumed, the vas affords an easy route by which the seminal vesicles and 
prostate become involved. Hence tuberculosis of the cpididvmis and testis 
is usually associated nith tuberculosis of the rest of the "cnital svstem. 
Frequently also it is associated with tuberculosis of the urinarv tract. In 
many cases there is evidence of active or quiescent tuberculosis elsewhere 
or of contact with tuberculous members of the family. 

The disease is rare in childhood hut is common throughout adult life, 
particularly between the ages of 20 and 30. It commences on one side as a 
rule, but, unless checked at an early stage, tends to become bilateral. The 
common clinical form is insidious in onset and chronic in course, though an 
acute tuberculous epidids-mo-orchitis also occurs. 

epididymis is gcnerallv the 

Oduk ts clinically as a painless.' firm 

mcluk. As the disease progresses the remainder of the epididvmis becomes 
inobed m a nodular enlargement, the vas becomes tbidrened either in a 

When mko n Iwdrocele often appears in the tunica vaginalis. 
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to be discharged on the surface. The resulting sinuses arc usually situated 
in the lower and back part of the scrotum, and on the anterior surface where 
the spermatic cord leaves the upper pole of the testis. The cord as a whole 
becomes moderately thickened. 

The body of the testis is more resistant to tuberculosis than the epididy- 
mis and vas, but in late or rapidly developing cases tubercles spread forwards 
from the epididymis through the mediastinum. If untreated, the tubcrelcs 
coalesce and caseate, and the testis may eventually be extruded through an 
ulcerated opening in its coverings. In rare cases, when the balance between 
the destructive effects of tuberculosis and the resistance of the tissues is 
sufTieiently exact, the scrotal contents become gradually converted into a 
mass of hard, fibrous tissue in which small areas of caseation may remain. 


GUMiMA OF TESTIS. 



longi- 


A testis divided by 
tudinal section, with part of the 
spermatic cord. 

The cut surface shows that 
the body of the testis is replaced 
by a vascular connective tissue 
in which are several rounded 
nodules. Two of these arc 
breaking down in the centre. 

The epididymis is normal. 
The tunica vaginalis is disten- 
ded by a small hydrocele and 
its cavity is crossed by delicate 
adhesions. 

Museum of Utiivcrsilij Collrue 
Iltispildl, OHIle 

Mic’ito.scoi’ic STJirc'Ti iu;. — 
Syphilitic granulation tissue sur- 
rounding areas of necrosis, 'flic 
smaller arteries have greatly 
thickened walls. 

Ci.ixic.M. IIi.sToav. — 'file 
patient was a man. aged ."i.S. who 
had had a gradually iucrcasiiiL' 
swelling of the left testis lor 

nine months. There was continual aching and occasional sharp lann. 

On examination the skin of the scrotum was normal; the Ic I tcs is 
was enlarged, smooth, and hard ; the epididymis was not | 

swellin-T ; '"there was no tenderness : the left cord was modem ( ' 

The specimen shown was removed by ojicratiou. 
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(;UMMA or 'rKSTis. 



One half of a testis divided by longitudinal section. 

The body of the testis is slightly enlarged, and its central part is occupied 
by a mass of yellow necrotic tissue with an irregular outline. The necrotic 
area is separated from the surface of the testis in most parts by a narrow 
zone of fibrous tissue, but towards the tunica vaginalis it reaches the surface. 
The cavity of the tunica vaginalis is occupied by blood-clot and exudate, 
and its wall is greatly thickened. The upper pole of the epididymis is 
represented by a dense mass of fibrous tissue. 

Hunterian Museum, H.C.S., 79G2.1 

Microscopic Structure. — ^The necrotic area is surrounded by a broad 
zone of granulation tissue containing numerous fibroblasts but no giant cells. 

No clinical historv. 
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TUBERCULOSIS OF EPIDIDYJ^IIS. 

A left testis divided by vertieal 
section. 

The epididymis is enlarfied 
and contains three cavities (illed 
v'ith cascons material. The bodv 
of the testis has many semitrans- 
Incent foci scattered throughout it. 
Ilwitcridu Mimeiim, li.C.S., TOlO.l 

MrcKoscopic STitrcTriu;. 
Tuberculosis of epididymis. The 
scattered foei in the body of the 
testis consist of hyaline connective 
tissue dcriA’cd from hyaline de- 
generation of the tubules and 
vessels of the gland. 

C LI X I c.v I, II I ST o li Y. — The 
patient was a man. aged .‘?0, whose 
loft testicle began to increase in 
size and to feel tight, though with- 
out pain, three weeks before admis- 
sion to hospital. Twelve years 
before he had had a stricture 
following gonorrha'a. An internal 
urethrotomy was followed by an 
abscess of the left testicle, which 
was opened. Since that time he had had no more urinary symptoms. lie 
did not cough. 

On examination he was pale and ill-nourished. The left ejiididymis 
was twice the normal size, and at its lower pole was adherent to the .skin. 
The body of the testis felt normal. The vas and surrounding lymphatics 
were enlarged. There was a hard nodule in the lower jiole of the right epi- 
didymis. The prostate was enlarged, rcgidar in outline, and free from nodules. 
The left seminal vesicle was enlarged. The urine eontainetl no tubercle 
bacilli. 

At operation the left testis with 3 in. of the cord was removed. Micro- 
scopic e.xamination of the vas showed no disease at the level of the external 
abdominal ring. 

AFTEit-msTOiiY.— The nodule in the right epididymis disaiipeared shortly 
after the operation. 
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TUHEHCULOSIS OK KIMDIDVMIS. 



A Ic'.tis (li\i(l((l 

by li)ii>.'ilit(iin;il sect imi. 
lo'.'rlluT witli pnrl of 
I lie spcrin.'il ic coni. 

'I'lic epididymis is 
cid.'irf,'cd Iiy lubcrcii- 
loiis iiilill r:d ion :md 
coid.Miiis sc\Tr;d c;isc;it- 
ilio lin-.'is. 'I'lic <lisc;isc 
has extended into the 
body of the testis, 
wbieli shows nnmeroiis 
tidxTcles on its eiit 
surface. 'I'here is a 
small hydrocele, h'rom 
the posterior surface of 
the epidiflymis a cavity 
eontainino caseous m;i- 
terial e.Klends fint to 
the skin of the scrotum. 
'J'hc vas is slieliHy 
thickened. 


V,^ . ,/V ;^'r i\! /L'' 

t' 



- CROSCOPIC STRL-CTL-RE._Tuberculosis. 

ClilXICAIj ITlSTOltV 'T'l i_' 

frequency of micturition and iepeatedTtt \ 3^. ^vho had had 

“"t ry^ri-r"'," j r' >“'■ 

lesion throe VccK i f '' ""“'ed for ,rnr I'“ 

cebs before the orehidectomy. ulcerating tuberculous 
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LXVIII. CARCINOMA OF THE PENIS. 


^ ARCINO^IA of the jjcnis is a disease of later life, and is most often seen 
in patients who suffer from phimosis. It is unknown in eircumeised 
.lews and rare in Mohammedans who praetice ritual circumcision at the 
age of 10 to 12 years. Other predisposing causes arc syphilis. Iciikoplakia, 
and papillomata of the glans. 

It first appears as a warty growth on the glans or at the junction with 
the prepuce, and usually spreads over the glans and then back along the 
corpora cavernosa. It seldom causes obstruction of the urethra, hut if the 
urethra is invaded a fistula may develop. 

The microscopic structure is usually that of a squamous carcinoma with 
cell-nests, but an adenocarcinoma derived from the glands around the corona 
also occurs. 

Secondary deposits appear first in the inguinal glands, usually on both 
sides, and later, when the body of the penis is infiltrated, in the lumbar glands. 
Metastases elsewhere arc rare. 

Carcinoma of the penis is locally destructive, hut on account of the 
localization and slow growth of metastases the jwognosis is fairly good il' 
adequate removal is jiossiblc. 


LXIX. CARCINOMA OF THE MALE URETHRA. 

C AIICINO^I.-V of the male urethra is a rare disease which affects chicMy 
the bulbous urethra, less commonly the penile, and rarely the prostatic 
urethra. In about half the cases it supervenes upon a ])re-cxisting stricture. 
It causes obstruction of the urethra and ulcerates early, giving rise to :i 
purulent or blood-stained discharge. ^Ictastascs occur in the external iliac 
glands, in the glands of the groin, and in distant viscera. 
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PAPILLOMA or PKXLS. 



The anterior part of a penis removed after deatli. 


the glans.'’ Th^eSem^f meatS nuicous membrane of 

the urethra has been opeS 

indicated by a rod. ' position of the opening being 

Hunterian Miisenni, Il.C.S., 1400.1 

-Icnoscoi'ic STnccTL-nE.— Benign papilloma. 

Clikical Histoi’a’ _ - 

lie papillomata on the nenis bar! v. shown in the specimen 
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CARCIN03IA OF PENIS. 



The anterior part of a penis divided by longitudinal section. 

Tire glands in each of the corpora cavernosa arc infiltrated by a growth 
which appears to have originated in the region of the frfcmnn. There is no 
external lesion elsewhere. 

I/iinterifin Museum, H.C.S., IHOS.'i 

Miciioscopic STni'crrin:. — Sqiiainons-ccllcd carcinoma. 

Cuxic.M. Histouy. — The patient was a man, aged Ot. who dated his 
svmjjtoms from an injury received three years before ; while riding a horse 
he was jerked up in the saddle and fell forwards, his ])enis being caught 
between the saddle and his body. The inguinal and external iliac glands on 
both sides were indurated. 

complete amputation was performed, but the patient would not consent 
to an operation on the lymphatic glands. 


3 i '5 
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CAHCIXOMA OK PKXIS. 



Sui'.r.vcE. 


A glans penis from the front. 

The surfaee of the glans is eovered by an irregular, ulcerated growth 
whieh surrounds the margins of the external meatus. 

The other illustration shows a eross-scction of the penis behind the glans. 
The eareinoma has extended backwards in the eori)ora cavernosa. 

Museum nf St. Peter's Ilosju'lut fur Striiir, •J.IIK) 

Microscopic Strlctuue. — Squamous epithelioma. 

Clinical History. — The patient was a man. aged 00. who had noticed 
irritation at the external meatus for six weeks before admission to hospital. 
There was some discharge with a little bleeding. He had had diflieulty in 
passing urine for one year. There was no history of venereal disease. 

On examination there was an ulcerated growth of the glans ; the prepuce 
was adherent to the glans but was not affected by the neoplasm. There 
uere enlarged glands in both groins and iliac fossa:. 

The penis was removed by partial amputation. 

Xo after-histoiY'. 
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CARCINOMA OF URETHRA. 
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The left half of a penis divided Ijy 
longitudinal section. 

One and three-quarter in. from 
the external meatus the urethra opens 
into an irregular cavity about 1 in. in 
length, from the hinder part of which 
the rest of the urethra is continued 
backwards. The cavity is bounded by 
a wall of white growth of varying 
width with a nodular external surface. 
The growth has completely destroyed 
the corpus spongiosum and has ex- 
tended dorsally into the corpora cavern- 
osa. The urethra is of normal calibre 
on the proximal side of the growth. 
The external surface of the penis 
shows a fusiform enlargement at the 
site of the tumour. 

Ilwnterian Museum, Il.C.S., 1804.2 








Miciioscoric Sthix- 
TfRE. — A squamous-cclled 
carcinoma consisting 
mostly of masses of jioly- 
hedral cells. Tlicrc arc 
very few epithelial pearls. 


V Clinic.m. History. — 

' j it.' jiaticnt was a man, 

aged 59, who had had 
gonorrhoea at the age of 
21. At the age of .l.'J he 

began to have diniculty in passing urine owing to a stricture of the urethra, 
and for five vears was treated by the passage of bougies. About twelve 
months before his operation he noticed a small hard nodule on the left side 
of the penis at the junction with the scrotum. After the appearance of this 
lump he felt increasing pain on the passage of instruments, and eventually 

dilatation became impossible. ... 

The stricture was excised and on microscopic examination the scar tissue 

was found to be inliltratcd with carcinoma. i 

A month later a large mass had re-formed and micturition became 
impossible. The penis was amputated, but the inguinal glands were not 
removed as no enlargement could be detected. 

No after-history. 
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LXX. MUCOCELE OF THE APPENDIX. 


TT happens ocfasionully that as a result of an attack of acute appcinlicit is 
^ which has stopped slinrt of perforation and has subsided ‘.jinnt.-incously 
a stricture is formed in the proximal part f>f the a])pcndiN or at its junction 
with the cfficum. If the ori<iinal infection then dies out or rcmaiiw of m) low 
an intensity as to stimulate the mucus-sccrctin*; cells without leading to 
further attacks of acute appendicitis, the a)>pcndix hccoincs ilistcndcd with 
mucus, and as the jiressurc within the now i-losed viseiis rises, hernial protru- 
sions of the mucous membrane project thron"h the musenlar coat and form 
diverticula which arc rccogni7.able as spherical swellings beneath the peri- 
toneum. Such distension of the appendix may increase slowly iinfi) flic 
organ reaches many times its normal si'/.e. or at any point its further progress 
may be cut short by rupture of one of the diverticula. If this occurs the 
mucus is discharged into the peritoneal cavity, the appendix collapses, the 
rupture in the diverticulum heals, and the ))roeess commences again. 'I'his 
sequence may be repeated at periodic intervals for many years before it causes 
symptoms or physical signs sulTieient to achieve clinical recognition. The 


extruded mucus is not absorbed by the peritoneum, but liceomes encapsulated 
in the form of droplets or larger masses by omentum or by the growth of 
fdmy connectis'e tissue produced by a local plastic peritonitis. In the course 
of time the abdomen becomes distended by gelatinous masses (])scudo- 
myxoma peritonei) as in the more common, allied condition caused by rupture 
of a mueus-seereting ovarian cyst. The production of mucus within the 
peritoneal cavity in a case of pseudo-myxoma peritonei of appcndieular origin 
is usually stopped by removal of the appendix, but in a few cases appcndicce- 
tomy has had no influence on the progress of the disease. The explanation 
of this apparent anomaly lies in the occasional escape of nnicus-secreting cells 
from the lining of the appendix during one of its periodic rnpturcs.° The 

omentum affords a favourable medium upon which such cells inav become 
grafted. 


If the possible origin of intraperitoncal mucus from the appendix be not 
recognized, suspicion may be aroused of the presence of a metastatic colloid 
carcinoma. 
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iMUCOCELE OF APPENDIX. 

A portion of the ca;cum with the vermiform appendix. 

The appendix is distended to a pyriform sac 3| in. in length by the 
accumulation of mucin following upon closure of its etecal apcrtvirc. 

Ilintleriini Ulii.seiim, U.C.S., O.)!)".! 

Clixic.vl HiSTonv. — The patient Avas a Avoman, aged 54, Avho died of 
pneumonia in an asylum of AA-hich she had been an inmate for three years. 
During this time she had had no symptoms AA'liieh eotdd be referred to the 
appendix. 
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Huvtebi.n Museum, R.C.S., 6597.1 
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MUCOCELE OF APPENDIX. 


(Divehticula.) 


The anterior lialf of a ca;cum with part of the ascending colon and tlic 
appendix. A glass rod has been passed through the ilco-crecal valve. 

The lumen of the appendix is slightly increased, especially in its distal 
two-thirds. Its walls are thickened and rigid as a result of chronic inllam- 
mation. Three small diverticula project from its upper aspect. A large 
diverticulum protrudes upwards into the caecum from the proximal end of 
the lumen of the appendix, and two small diverticula project from its anterior 
aspect. The larger diverticulum, which almost fills the caecum, is spherical 
in aspect, with a diameter of 2 in. There is no communication between the 
lumen of the appendix and that of the caecum, and the appendix with its 
diverticida was distended with mucin in the recent state. 

IhmicTUui Miis-cuni, li.C.S'., (i(i02.1 

iMicitoscopic Sti!Uctui!E. — The wall of the appendix consists mostly of 
bands of dense fibrous tissue and is devoid of glandular elements and lymphoid 
nodules. It is lined by an imperfect layer of llattened epithelium. The wall 
of the diverticulum which projects into the caecum is composed of fibrous 
tissue without muscle, and is covered b)' normal mucous membrane on its 
crccal aspect. Its inner surface is lined by an incomplete layer of flattened 
epithelium. 


Clixical History. — T he patient Avas a single woman, aged G9, who had 
had severe attacks of abdominal pain for over a year before admission to 
hosjfital. On one occasion she passed a quantity of mucus. She had been 
somewhat constijiatcd. A fortnight before admission an attack of ]iain which 
lasted two days was diagnosed as appendicitis. Her last attack began gradu- 
ally Avith abdominal pain Avhieh became progressiA-cly Avorse. There Avas no 
A'omiting. Three AA’ceks after the onset nothing abnormal Avas found on 
abdominal examination, but on the following day she had an attack of 
eolicky pain AA-ith diarrhoea, and a tumour Avas then felt running from the 
right flank to the left of the umbilicus. It formed a Avell-defined elongated 
mass, moderately tender and slightly mobile. A diagnosis of intussuscep- 
tion AA'as made. 

At operation an intussusception extending to the middle of the transverse 
colon AA'as readily reduced. It had begun at the fundus of the erecuin and the 
crecum Avas iuA'aginatcd into the colon, the appendix and terminal ileum 
being draAvn up Avith it. .After reduction of the intussuseeiition there Avas 
still a tumour at the fundus of the ea-eum. and the parts shoAA n in the sjiceinieu 
Avere therefore resected. 

.ArTER-niSTOUA'. -The patient AA-as in good health four months later. 


The nrilM' ./owriint o/ StiprUmci 



Hunteria*, 


JjUKFACE. 




Museuv, R.c.S 


6602.1 


3od 


Atlas of Pathological Anatomy 




mucocelp: of appendix 


PSEUDO-jMYXOIMA peritonei 



HU.TER..S Museuv. R.C.S.. 6599.5 6599-51 
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LXXI. ACUTE APPENniClTIS. 

A PPEXDICITIS is a verv (•(niiiiuni (Ii>>(a>>r of Imlli sexes lliroii!,'hoiit llie 
^ whole of life cxeejU in it\faney and old a^e. Its rarity in infanev^ is 
probable associated with the siinplieity ol infant «iiel. and in old a;,'e with 
progressive atrophy of the appendix. 

Tlie niicro-organisins involved .are those whieli noriiadly inh.ahit the 
large bowel, streptoeoeei and eoliforin haellli being most often found. 

The chief local faetor which e.an he recognized as predisposing to .aetile 
appendicitis is the presence of a stereolith. an ins]>issat(al mass of faaad 
material which the norma.l perist.altie a<'livity of the .appendix is iiiiahh; to 
expel into the c.eeum. In a few <aiscs appcudi<atis .appears to st.arl as part 
of an extensive infection of the intestinal tract, whieli subsides except for 
that part which involves the appendix. In a large j)roportif)n fif e.ases no 
defmite cause for the attack can he deduced from a study of the morbid 
anatomy of the appendix. 

All degrees of acute ap|)cndieilis are met with, from a mild state of 
inflammation to gangrene which may involve a ])art or the whoh' of the organ. 
In the early stages of a relatively slight attack the :ippendix is thickened by 
■inflammatory oedema and cx'iidatc into its walls, the peritoneal coat is red 
and loses its lustre, and flakes of lyinjih a)>pcar on its surface. The meso- 
appendix and lymph-glands of the lower ileal mesenlery share in (he iidlam- 
mation. A fluid exudate coutaining numerous ])hagoeytcs is poured out 
m varjnng quantity into the ncighhouring part of the peritoneal cavity, and 
the omentum often becomes wrapped round and adherent to the iidlamed 
appendix. 

On microscopic e.xamination the appendix is infiltrated with leiieoeytcs. 
which are concentrated chiefly in the submucous and snbpcritoneal coals, 
where interstitial abscesses may form. The lining epilliermm dcscpinmntcs 
and leaves small areas of ulceration in the mucous membrane. 'I’he vessels 
show damage by thrombosis and by hfcmorrhagc into the wall and into the 
lumen of the appendix. Such interstitial extravasation of blood mav lead 
to a brown staining of the mucous membrane which remains as jiermancnt 
midence of a preceding attack of appendicitis. AVlicn ulceration of the 
mucosa is deep or prolonged its healing may be followed by sufficient scarring 
to produce a stricture, which is then a potent cause of further attacks of 
appendicitis. 

The more severe cases of appendicitis which end in perforation present 
in their earlier stages two clinical types characterized by the predominance 
o signs either of inflammation in the right iliac fossa or of obstruction to the 
lumen of the appendix. 

Acute appendicular obstruction may be brought about by the contrac- 
lon of a stricture resulting from ulceration in a previous attack of appendicitis 
w nch has resolved spontaneously, by the presence of a stereolith around 
" '’ch the mucous membrane becomes swollen until the lumen is blocked, 
ah ‘ swelling of the mucosa in an appendix which is bent 

of ^ Peritoneal fold, whether this occurs naturally or is the result 

ucl lesions following a previous attack of appendicitis. 
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Perforation may occur at any point in the ap]iendix, and is preceded by 
the development of a loealized patch of gangrene in the wall. It is often 
situated over a stereolith beeause of the additional factor of pressure of the 
swollen mucous membrane on the ineompressiblc stereolith. In such a case 
the stereolith is often ejected with the pus through the perforation and may 
escape observation at operation. 

In rare cases gangrene of the whole or of the distal part of the appendix 
follows thrombosis of the main appendicular vessels, and if the resulting 
peritonitis is localized the appendix with the remains of its mesentery may 
be found lying free in an abscess cavity or wrapped in a cocoon of omentum. 

The more severe grades of peritonitis are usually associated with perfora- 
tion, but may also follow the passage of micro-organisms through the wall 
of an inflamed appendix which appears intact to the naked eye. When the 
original infection is intense and rapid in its development the resulting perito- 
nitis spreads progressively without limitation by inflammatory adhesions. 
Spreading peritonitis is the usual result of perforation of an obstnicted 
appendix, and may be beyond control within six hours of the first onset of 
pain. A localized abscess is formed when the development of the appendicitis 
is slower and time is allowed for the formation of piotcctivc adhesions. 

Torsion and Intussusception of the Appendix are rare. 
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Aci TK Ai’i’Kxnicrns. 



A vermiform appendix 
section. 


removed by operation and divided In- longitudinal 


is infiltrated swollen and Inemorrliagie. The subnnicosn 

ha^tnorrhame exudate T, bv 

>^esente^^°is “d congested, and with the adjacent 

• cohered nitii a layer of fibrous exudate. 


Hunterian Museum It.C.S., 0577.1 

^0 clinical historj'. 
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ACUTE APPENDICITIS. 

A vermiform appendix. 

The appendix and its mesentery are swollen and intensely eongestive 
and in many places are covered by purulent exudate. The terminal part 
of the appendix is dilated, and one inch from its tip is a perforation from 
which a freeal concretion protrudes. The appendix is free from fibrous 
adhesions. 

Ilunicrian Museum li.C.S., 0579.1 

Clinical History. — The patient was a girl, aged 19, who had had four 
subacute attacks of appendicitis. The onset of the last attack was sudden, 
with rapidly increasing abdominal pain followed after three hours by vomiting, 
which recurred a few hours later. 

On examination the abdomen was rigid and tender, the tongue was 
coated, and the pulse 126. 

At operation ten hours after the onset of the attack the appendix was 
removed from a retrocaecal position. 

The patient made a good rccover 3 % 
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SUBACUTE APPENDICITIS. 

Part of a csccum with a vermiform appendix divided bv lon/ritiidinal 
section. 


The appendix is greatly enlarged by inflammation, and forms a curved, 
cylindrical mass 3h in. by Ij in. It is covered by smooth, congested peri- 
toneum, beneath which is a thick layer of fibrous tissue. The lumen of the 
appendix is visible in the upper part of this mass and appears again in 
transverse section near the apex. The mucous membrane is thickened both 
in the caicum and in the appendix. In the fatty tissue beside the caieum 
are several slightly swollen hmiph-glands. 

lIunlcTum Museum li.C.S., 05‘J5.‘i 

Microscopic Structure. — The mucous membrane is thickened by a 
leucocytic exudate and its lymph-follicles are increased in size. The dense 
tissue round the appendix consists of hyaline fibrous tissue in which arc 
numerous small foci of leucocytes. 

Clinic.\l History. — The patient was a girl, aged 10. Two months 
before operation slie complained of pain in the lower abdomen. This gradually 
increased and three weeks after the onset was accompanied by a rise of 
temperature. There was no vomiting. 

On examination a tender mass was felt in the right iliac fossa. 

At operation the appendix was adherent to the anterior abdominal wall, 
and was excised with part of the caicum and the teiminal ileum. 

The patient made a good recovery. 
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PIGIMENTATION OF APPENDIX. 



A vermiform appendix divided longitudinally. 

The mucous membrane is slightly thickened as a result of inflammation. 
It is brown in colour. 


Ilitnlerian Museum, P.C.S., (iCOt.l 


iMiCROSconc Structl'rk. — T he pigment is in the form of fine, brown 
granules arranged in broken vertical lines in the connective tissue of the 
mucous membrane. The granules of pigment arc contained in large cells 
which are arranged in clusters in the mucous membrane and are seen here 
and there singly in the submucosa. There is no pigment in the muscular 
coat nor in the l 3 mi])h-nodcs of the mucosa. Jlicrochemical reactions show 
that it is not derived from ingested iron. 


Clinical History. — The patient was a woman, aged IS, who had suffered 
since the age of 21 from constiiiation which necessitated the use of purgatives. 
For the last fourteen years she had had occasional attacks of pain and tender- 
ness in the right iliac fossa, and for three j’cars had been treated intermittently 
for colitis. In the four months preceding operation there had been four 
attacks of tenderness in the right iliac fossa, and during one of these there 
had been a severe rise of temperature. 

(IF. II. Bailie, Broc. Boy. Soc. Med., 1015, viii (Sing. Sect.), 20; 
and S. G. Shalloch, Broc. Boy. Soc. Med.. 1910. ix (Path. Sect.), IS.) 
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INTUSSlJSCKn'lON nr AIM’KNDJN. 



A vermilbrm appeticlix- with the adjacent pari nf tlic ca'cnni. 

The proximal hall' of the appendix has been inlussiisccjifcd ii\lo ilsclf 
and then into the civcum. where it fornrs an irrcgnlar. deep jnirplc mass nearly 
one inch in diameter. The di.stal part of the appendix is soincwhal lliiekenetl 
hy inflammation. 

A white rod has been inserted into the Inincn of the intn.ssiiscepled j)arl 
of the appendix. 

Ilinilcriaii -t/i/.vnOH. H.C.S., IJ.slit.l 

Cuxic.iL Histouy. — The patient was a boy, aped 0 years, who had 
suffered from persistent vomiting for six days with some ])ain in the right 
’ but no rigidity or tenderness. He had been constipated. There 

"as no blood in tlie stools. The parts shown were removed b}' operation. 


307 


Atlafi oj Pathological Anatom 



TORSION OF APPENDIX. 



A vermiform appcndi.x. 

The a|)peiidix is greatly distended and measures 4 in. in length by 1 in. 
in diameter. At its proximal end it is tightly twisted with its mesenterj- 
about its long axis. Both apj)endix and meso-appendix are of a dull jnirple 
eolour and are partly eovered by a fibrinous inflammatory exudate. The 
supcrlieial veins of the proximal part arc tensely disteiided with bloofl. 

The enlargement of the appendix is to be attributed mainly to reeiUTcnt 
attacks of obstruction due to lesser degrees of torsion. 

Ilttnlrrian 

Clinical Histoky. — The patient was an ex-soldicr who had suffered 
with pain in the right iliac fo.ssa anil vomiting for four flays. The apfienrli.'; 
was removed by operation. 


ass 


The lirilM Journal of Surgery Supplement 




